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Maya Washington presented “Effects of Autoimmune Disease on Mesenchymal Stem Cells” at the
April 14™, 2022, Undergraduate Research Conference. Despite the promising pre-clinical studies of
mesenchymal stem cells, or MSCs, in autoimmune disease, clinical results aren't quite as
promising. Our hypothesis is that the lack of success in the clinic, at least partially, is due to the use
of autologous cells to treat autoimmune disease, and MSCs from autoimmune patients aren't as
therapeutic as MSCs from normal healthy patients. The aim of this project is to: 1) evaluate the
effects of autoimmune diseases on MSCs and 2) identify biomarkers from non-therapeutic MSCs.
The results from this study will provide insight as to the success, and lack thereof, of MSCs in the
clinic.

Maya Washington is currently working on applying to medical school by studying for the MCAT
and building interpersonal relationships with medical professionals in various specialties. She aims
to apply knowledge acquired from working at an urgent care to her daily life.
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8:30am - 9:00am

Registration
(Upper Atrium)

9:00am - 12:00pm
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Oral Sessions
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(Upper Atrium)

3:00pm - 4:00pm

Reception
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*Judges Conference Room - (Mark Twain)







Keynote Speaker
Dr. Michael B. Dennin

Professor of Physics & Astronomy
Dean of Division of Undergraduate Education
Vice Provost for Teaching and Learning

Presents
“A Random Walk through Physics Research:
My Journey from Undergraduate Research to Vice Provost”

Professor Dennin has been Professor of Physics and
Astronomy at the University of California Irvine, since 1997,
and was appointed the Vice Provost for Teaching and
Learning and Dean, Division of Undergraduate Education in
May 2015. He received his Bachelor’s Degree in Physics
from Princeton University, and his PhD and Masters in
Physics from UCSB. His research focuses on the dynamics
of foams, Langmuir monolayers, modeling of ice mélange,
and institutional issues in education. The studies in complex

fluids are crucial for many applications including foam use
in oil recovery as well as granular matter in the form of powders and pills in the medical
industry. He is a Fellow of the American Physical Society, a Sloan Research Fellow and a
Research Corporation Cottrell Scholar. He is a recipient of UCI Senate awards in all three
categories: UCI Senate Distinguished mid-Career Award for Service, UCI Senate Distinguished
Faculty Award for Teaching, and UCI Senate Distinguished Assistant Professor Award for
Research. Professor Dennin has been very active in translating educational research to practical
applications within the university. He is dedicated to public outreach in the area of science —
teaching a number of Massive Open Online Courses (MOOCs), including co-teaching one based
on the AMC television program The Walking Dead. He has appeared on numerous television
programs — including Science of Superman, Spider-man Tech, Batman Tech, Star Wars Tech,
and Ancient Aliens. You can find Prof. Dennin in the YouTube series Fascinating Fights
(http://bit.ly/1GDKVex) debating the outcome of battles between pop icons. In addition, Prof.

Dennin serves as an expert on the podcast Fascinating Gadgets, Gizmos, and Gear-Based
Technologies where he explains how to make fictional technology a reality (http://fgggbt.com).
Recently, he published a science outreach book on the intersection between science and faith:
Divine Science: Finding Reason at the Heart of Faith, from Franciscan Media.


http://bit.ly/1GDKVex




Conference Judges

The Office of Experiential Learning wishes to thank the faculty,
staff, and students for their valuable contributions to the 18t
Annual Missouri S&T Undergraduate Research Conference.

Dr. Viraj Ashok Athavale of Materials Science & Engineering
Dr. Aleksandr Chernatynskiy of Physics

Dr. Michael Dennin of University of California Irvine

Dr. Petra DeWitt of History & Political Science

Dr. Xiaosong Du of Mechanical & Aerospace Engineering

Dr. David Duvernell of Mechanical Engineering

Dr. Fateme Fayyazbakhsh of Mechanical & Aerospace Engineering
Dr. Rainer Glaser of Graduate Studies

Dr. Michel Gueldry of Arts, Languages, & Philosophy

Dr. Karen Head of English & Technical Communication

Dr. Halyna Hodovanets of Physics

Dr. Chulsoon Hwang of Electrical & Computer Engineering

Dr. Irina Ivliyeva of Arts, Languages, & Philosophy

Dr. Rachel Kohman of Kummer Institute

Dr. Kelly Liu of Geology & Geophysics

Mr. Michael Pleimann of Undergraduate Education

Dr. Daniel Reardon of Undergraduate Education

Ms. Elizabeth Roberson of English & Technical Communication
Dr. Andrea Scharf of Biological Sciences

Dr. Katie Shannon of Biological Sciences

Dr. Jose Sebastian Uribe Lopez of Chemical & Biochemical Engineering
Dr. Davide Vigano of Mechanical & Aerospace Engineering

Dr. Dave Westenberg of Biological Sciences






Arts and Humanities

Oral Presentations
Thursday — April 13, 2023

Name Department Time Location
Brileigh Cates Applied Mathematics 9:00-9:15AM Ozark
Engineering
Name Department Time Location
Grace Duong Environmental Engineering 9:15-9:30AM Ozark
Joshua Gary Aerospace Engineering 9:30-9:45AM Ozark
Jackson Piontek Metallurgical Engineering 9:45-10:00AM Ozark
Lucas Rackers Ceramic Engineering 10:00-10:15AM Ozark
Sciences
Name Department Time Location
Hannah Bahn Chemistry 1:00-1:15PM Ozark
Megan Benkendorf Applied Mathematics 1:15-1:30PM Ozark
Samuel Hackett Chemistry 1:30-1:45PM Ozark
Maryann Lee Geology and Geophysics 1:45-2:00PM Ozark
Darrien McKenzie Computer Science 2:00-2:15PM Ozark
Gabriel Neura Nuclear Engineering 2:30-2:45PM Ozark
Shay Pelfrey Biological Sciences 2:45-3:00PM Ozark
Logan Sowadski Physics 3:00-3:15PM Ozark
Tj::fhzsal_'tzi;zauser Physics 3:15-3:30PM Ozark
ﬁ;ﬁ:yiazltzLinski Biological Sciences 3:30-3:45PM Ozark
Social Sciences
Name Department Time Location
Jessica Frame Psychology 10:30-10:45AM Ozark
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List First then Last Name

Hannah Bahn 11
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry
Major: Chemistry

Research Advisor:  Dr. Klaus Woelk
Advisor Department: Chemistry

Funding Source: BASF
SHORT PROJECT TITLE

Investigating Industrial Methanol Production with NMR
SHORT ABSTRACT

Methanol (CH3OH) is an important raw material and precursor chemical for
industrial and laboratory processes. It is commonly produced industrially by
the syngas route that converts natural gas through steam reforming into a
mixture of carbon monoxide, hydrogen gas, and water vapor. This mixture is
then converted to methanol, which is an exothermic reaction but comes at
the expense of a negative entropy balance. The syngas-to-methanol
conversion is commonly facilitated at the active sites of the solid catalyst
Cu-ZnO/AI203, but yields only 7% of the desired product methanol in a
single turnover reaction. Calculations based on thermodynamic data suggest
that the conversion should be as effective as 55%.

Nuclear Magnetic Resonance (NMR) relaxometry in a specialized
toroid-cavity pressure probe was used to elucidate the reactivity of hydrogen
gas at the catalyst's active sites. The toroid-cavity probe can record NMR
relaxation data at temperature and pressure conditions used in the industrial
methanol production. Several 10% H2 in 90% N2 gas samples were applied
to the catalyst, and experiments run at pressures between 100 psig and 700
psig. A computational, iterative refinement algorithm was used to analyze
the multiexponential NMR relaxometry data, and their correlated relaxation
coefficients for the H2 gas samples were extracted. The relaxation
coefficients provide insight into interactions between H2 and the catalyst.

SHORT BIO IN 3rd PERSON

Hannah is a senior in chemistry and is expected to graduate in December 2023. She has
been active in research since August 2021. She plans on going into industry after
graduation.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Alexis Baiter 12
Joint project with Kathryn Zychinski

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Science

Major: Environmental Science

Research Advisor:  Dr. Niranjana Krishnan
Advisor Department: Biological Science

Funding Source: Missouri S&T

SHORT PROJECT TITLE

InsecticideToxicokinetic Responses in Two Lepidoptera
SHORT ABSTRACT

Soybean loopers (Chrysodeixis includens) and corn earworms (Helicoverpa
zea) are moth pests of soybean and corn fields across the United States,
including Missouri. In the previous year, we assessed their toxic and
metabolic responses to cypermethrin, a pyrethroid insecticide registered for
foliar use in agriculture. We found that soybean loopers were more
susceptible to cypermethrin and, in both species, cytochrome P450 and
esterase enzymes played a critical role in cypermethrin breakdown.

To help explain species differences in toxicity, we undertook in vitro studies
to better understand each species’ rates of metabolism and excretion. In the
first study, we dosed caterpillars of both species with cypermethrin and
analyzed cypermethrin concentrations in the body over time. This analysis
was done through gas chromatography-mass spectrometry and we
generated standard curves using control larvae. To determine the activity of
the critical metabolizing enzymes and their potential to break down
cypermethrin, we conducted several in enzymatic assays including, Mixed
Function Oxidase Assay (MFO), Esterase Assay (EST), and Glutathione
S-Transferase Assay (GST).

SHORT BIO IN 3rd PERSON

Lexi Baiter is a senior in Environmental Science at Missouri S&T with an interest in
toxicology and its impact on environmental health. She was raised by her parents in
Herculaneum, Missouri, where she saw the impacts of lead contamination that plagued
her community. This experience sparked her passion for helping others through her
career and research. She serves others as a Senior Resident Assistant at Residential
Commons.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Reece Beattie-Hauser 13

Joint project with Jonathan House

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Physics

Research Advisor:  Dr. Thomas Vojta

Advisor Department: Physics

Funding Source: National Science Foundation, Research Corporation
SHORT PROJECT TITLE

Branching fractional Brownian motion as neuron axons
SHORT ABSTRACT

Fractional Brownian Motion (FBM) is a stochastic process with long-time
correlations modeling anomalous diffusion in many systems. Recently, it's
modeled the distribution of serotonergic fibers in the brain [1,2]. To better
represent these fibers, we introduce branching FBM (bFBM), where patrticles
perform FBM but may randomly split into two. We study subdiffusive and
superdiffusive bFBM, both in free space and in bounded intervals while
examining three potential behaviors of the correlations (memory) in a
branch: both particles keep the memory of previous steps, only one keeps
the memory, and neither keeps the memory. We calculate particles'
mean-square displacements and densities, recovering previous results while
also finding that qualitative features of bFBM strongly depend on memory
behavior.

[1] T. Vojta, S. Halladay, S. Skinner, S. Janusonis, T. Guggenberger, R.
Metzler, Phys. Rev. E 102, 032108 (2020).

[2] S. Janusonis, N. Detering, R. Metzler, T. Vojta, Front. Comput. Neurosci.
14, 56 (2020).

SHORT BIO IN 3rd PERSON

Reece is currently a senior majoring in physics, with the hopes of pursuing a PhD after
graduation. He began doing research with Dr. Thomas Vojta during the Summer of 2020.
Thankfully, the computational nature of their work allowed them to conduct research
relatively unimpeded even during the height of the quarantine. He has a passion for both
physics and computer science, so he's very happy to work in a field which combines the
two.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Megan Benkendorf 14

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mathematics and Statistics

Major: Applied Mathematics

Research Advisor:  Dr. Jason Murphy
Advisor Department: Mathematics and Statistics

Funding Source: OURE Fellows Program
SHORT PROJECT TITLE

Numerical Approaches for Inverse Scattering
SHORT ABSTRACT

The inverse scattering problem looks at determining the potential of the
time-independent Schrodinger equation given the reflection coefficient (and
possibly other spectral data, if bound states are present). This is a classical
problem that has been studied from a theoretical perspective. The
numerical implementation of solution techniques is an interesting problem
that has not been studied as closely. This project focused on the use of
numerical methods to implement solutions to the inverse scattering problem.
Results are shown from a neural network approach of using a python library
with known scattering data and potentials.

SHORT BIO IN 3rd PERSON

Megan Benkendorf is a sophomore majoring in Applied Mathematics and working on
minors in computer science and physics. She has enjoyed working on research projects,
both at Missouri S&T and over the summer at Fairmont State in West Virginia. Last year
she worked with Dr. Han through the First Year Research Experience (FYRE). Over the
summer, she had the opportunity to travel to West Virginia to participate in Discrete and
Continuous Analysis in Appalachia under Dr. Cuchta. She also enjoys being involved in
other groups and activities on campus.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Brileigh Cates 15

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mathematics and Statistics

Major: Applied Mathematics

Research Advisor: Dr. David Samson
Advisor Department: Arts, Lanuages, and Philosophy

Funding Source: FYRE
SHORT PROJECT TITLE

Gender Bias in the Billboard Hot 40 charts
SHORT ABSTRACT

Is there an inherent bias towards male artists in the music industry?
Evidence has been shown in previous studies, the most recent being from
2017, that there may be bias towards male artists appearing in Billboard
Magazine's Hot 100 list. This study not only updates previous data to include
2017 through 2022, but also looks at the top 40 charts on a week-by-week
bias as opposed to the year-end charts that other studies used for their data.

We coded each song so as to indicate the gender of the artist(s) as well as
whether or not the artists appeared as a soloist or as part of a group/band.
When analyzing each individual song, we examined how often it appeared in
the top 40, and how high it peaked.

Looking at the data, we've realized that the claim of bias towards male artists
may not be as cut and dry as other studies have suggested. In certain eras,
many male artists who frequently top the charts are actually those marketed
to the demographic of young female listeners. The data supports an
argument that while male artists may dominate the Billboard charts, it is in
fact female audiences that drive that domination.

SHORT BIO IN 3rd PERSON

Brileigh Cates is a freshman majoring in Applied Mathematics from Poplar Bluff, Missouri.
She plans on getting an emphasis in Statistics and Data analysis. She plans on minoring
is music and computer science, to where she will utilize her degree to become a
statistician.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Grace Duong 16

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Civil, Architechtural, Environmental Engineering

Major: Environmental Engineering

Research Advisor:  Dr. Mark Fitch
Advisor Department: ivil, Architechtural, Environmental Engineering

Funding Source: OURE, Discretionary funds
SHORT PROJECT TITLE
Biocell Reactors : Cellulose Loss and Sulfate Removal

SHORT ABSTRACT

Acid mine drainage results from mines and their tailings, carrying dissolved
heavy metals to receiving waters. After neutralization and aeration to remove
oxidized iron, the mine-impacted water common in Missouri lead mines is no
longer acidic but contains soluble heavy metals and significant deposits of
sulfates. Sulfate-reducing bioreactors replicate the anaerobic environment
of a decomposing wetland, providing the substrate and food for bacteria that
remediate the remaining sulfate in mine drainage and co-precipitate the
metals as sulfides.

Although such bioreactors are an accepted treatment method, the lifespan of
the substrate, usually lignocellulose (wood), remains uncertain. To study that
lifespan, thirty-one lab-scale reactors were constructed, each containing
limestone gravel, chip bark, and horse manure. Every twenty-four hours, 250
mL of sulfate-supplemented groundwater was run through each reactor.
Both the influent and effluent sulfate concentrations were recorded at least
once a month. Annually, the composition of the wood within one of the
reactors was sacrificially analyzed. The cellulose loss hypothetically
determines the rate of sulfate reduction.

At two years, the results of the study remain inconclusive. The lack of trend
in sulfate removal rates and insignificant cellulose degradation suggest the
wood will remain a food source for the sulfate reducers for several years.

SHORT BIO IN 3rd PERSON

Grace Duong is a junior in Environmental Engineering at Missouri S&T. Her academic and
professional interests include wastewater design, remediation, and sustainability. In
addition to conducting undergraduate research, she is a DJ and PR Director for KMNR,
the on-campus radio station, as well as an avid rock climber.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Jessica Frame 17

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Psychological Sciences

Major: BS. Psychological Sciences & BS. Biological Sciences

Research Advisor:  Amy Belfi
Advisor Department: Psychological Sciences

Funding Source: National Institute of Aging of the NIH Award Number R15AG075609
SHORT PROJECT TITLE

Aesthetic Judgements of Multimodal Stimuli
SHORT ABSTRACT

Observers can make independent aesthetic judgements of at least two
iImages presented briefly and simultaneously. However, it is unknown
whether this is the case for two stimuli of different sensory modalities. Here,
we investigated whether individuals can judge auditory and visual stimuli
independently, and whether stimulus duration influences such judgments.
Participants saw images of paintings and heard excerpts of music,
presented simultaneously for 2 s or 5 s. After the stimuli were presented,
participants rated how much pleasure they felt from the stimulus (music,
image, or combined pleasure of both, depending on which was cued) on a
9-point scale. Finally, participants completed a baseline rating block where
they rated each stimulus in isolation. We used the baseline ratings to predict
ratings of audio-visual presentations. Across both experiments, the
root-mean-square errors obtained from leave-one-out-cross-validation
analyses showed that peoples ratings of music and images were unbiased
by the simultaneously presented other stimulus, and ratings of both were
best described as the arithmetic mean of the ratings from the individual
presentations at the end of the experiment. This pattern of results replicates
previous findings on simultaneously presented images, indicating that
participants can ignore the pleasure of an irrelevant stimulus regardless of
the sensory modality and duration of stimulus presentation.

SHORT BIO IN 3rd PERSON

Jessica Frame is a junior dual major student in Psychological and Biological Sciences.
Her research work has led her to work in Dr. Amy Belfi's lab in cognitive neuroscience
research for almost the past two school years. During her time at MST she has held
positions as a TJHA Floor Governor and is currently a member of the Student Honors
Advisory Board and vice president of Phi Sigma. Jessica is looking to persue a Ph.D
degree in cognitive neuroscience after her bachelor's in hopes to pursue research
pertaining to cognitive processes of memory and how external stimuli can interact with
memory processes.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Joshua Gary 18

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mechanical and Aerospace Engineering

Major: Aerospace Engineering

Research Advisor:  Dr. Vigano
Advisor Department: Mechanical and Aerospace Engineering

Funding Source: Start-up funds

SHORT PROJECT TITLE

Supersonic Wind Tunnel Improvement for Flow Testing
SHORT ABSTRACT

Compressible turbulence measurements are to be taken using non-intrusive
laser techniques like FLDI and TPIV in the Missouri S&T supersonic wind
tunnel. The present configuration of the tunnel test section is not conducive
to these methods of flow analysis. Thus, a new test section must be
designed, developed, and implemented. The design approach will include
allowing the necessary optical paths for said non-intrusive testing, meaning
significant window access for camera observation is necessary. Attention
must also be paid to the possibility of tunnel unstart, which will result in an
exceedingly high-pressure environment in the tunnel. As such, a study of
mechanical stresses due to this pressure must be performed using
simulations and analytical methods. These stresses will be evaluated along
ASME pressure vessel codes to prevent catastrophic failure. The tunnel's
ease of use will be maximized along with all these limitations, including a
modular system for easy changes to the tunnel when necessary. Prior to all
design, in-depth literature reviews of similar existing supersonic wind tunnel
test sections will be conducted. The resulting new, and improved, test
section will allow safe conduct of fundamental research in experimental
compressible turbulence dynamics, supersonic vortex dynamics and
supersonic air/fuel mixing.

SHORT BIO IN 3rd PERSON

Joshua Gary is a junior in the aerospace engineering program at Missouri S&T. He has
excelled in his classes so far, maintaining a 3.9 GPA. For the past year, he has been
renovating and modifying the S&T supersonic wind tunnel in order to perform studies in
experimental hypersonics as an undergraduate researcher. He is also employed by the
S&T Student Success Center as an advanced mathematics and physics tutor, with the
additional responsibility of being the tutor coordinator. While not working, Josh finds
entertainment in the climbing club at S&T, playing piano, and going to the gym. He looks
forward to continuing his research over the summer and the prospect of going on to grad
school after he graduates in 2024.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Samuel Hackett 19

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry

Major: Chemistry

Research Advisor:  Chariklia Sotiriou-Leventis
Advisor Department: Chemistry

Funding Source: NSF
SHORT PROJECT TITLE

Carbon Aerogels for High Capacity/Selectivity of CO2
SHORT ABSTRACT

Carbon aerogels are light, highly porous materials with high surface areas.
Their applications have been demonstrated in a wide range of areas, one of
which is carbon capture. We have synthesized a new carbon aerogel that
specializes in the selective adsorption of CO2, which was previously
synthesized from a new THQ (tetrahydroquinazoline) monomer. This
monomer shares a similar structure to Ishida's benzoxazine monomer,
differing in a substitution of the oxygen heteroatom with nitrogen, which
succeeded in increasing CO2 absorption capacity after aerogel synthesis.
The THQ monomer was polymerized to form a PTHQ aerogel, which was
then oxidized, carbonized, and etched to form a carbon aerogel. This
process has several steps, which affect the characteristics of the derived
aerogel. PTHQ-derived carbon aerogels were evaluated for their CO2
adsorption capacity and selectivity towards other gases. CO2-etched carbon
aerogels showed very high CO2 uptake (11.2 + 0.9 mmol g-1 at 273 K, 1
bar). The high selectivity of CO2 versus H2 in the range of (407 £ 104) is
attractive for pre-combustion capture of CO2 and the high selectivity of CO2
versus N2 in the range of (52 + 18) is attractive for post-combustion CO2
capture from flue gases.

SHORT BIO IN 3rd PERSON

Samuel Hackett is a sophomore majoring in Chemistry from O'Fallon, Missouri. Through
first the FYRE and now the OURE program, Samuel has taken his first steps into research
by examining carbon aerogels for the past two years. Samuel has enjoyed studying
chemistry ever since high school and hopes that his research will help improve the world.
He is also a team leader of the Chem-E-Car design team. While he is not doing
coursework or research, he can usually be found reading or playing video games.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Jonathan House 20
Joint project with Reece Beattie-Hauser

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Physics and Computer Engineering

Research Advisor:  Thomas Vojta

Advisor Department: Physics

Funding Source:

SHORT PROJECT TITLE

Branching fractional Brownian motion as neuron axons
SHORT ABSTRACT

Branching fractional Brownian motion as a model of serotonergic neurons
R. Beattie-Hauser, J. House, G. Khairnar, S. Janusonis, R. Metzler, T. Vojta

Fractional Brownian Motion (FBM) is a stochastic process with long-time
correlations modeling anomalous diffusion in many systems. Recently, it's
modeled the distribution of serotonergic fibers in the brain [1,2]. To better
represent these fibers, we introduce branching FBM (bFBM), where particles
perform FBM but may randomly split into two. We study subdiffusive and
superdiffusive bFBM, both in free space and in bounded intervals while
examining three potential behaviors of the correlations (memory) in a
branch: both particles keep the memory of previous steps, only one keeps
the memory, and neither keeps the memory. We calculate particles'
mean-square displacements and densities, recovering previous results while
also finding that qualitative features of bFBM strongly depend on memory
behavior.

[1] T. Vojta, S. Halladay, S. Skinner, S. Janusonis, T. Guggenberger, R.
Metzler, Phys. Rev. E 102, 032108 (2020).

[2] S. Janusonis, N. Detering, R. Metzler, T. Vojta, Front. Comput. Neurosci.
14, 56 (2020).

SHORT BIO IN 3rd PERSON

Jonathan House is a sophomore in physics and computer engineering from Kansas City,
Missouri. Alongside research in physics, he is also a lead for the Missouri S&T Satellite
Research team and plays the piano for the university orchestra.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Maryann Lee 21
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Geology and Geophysics
Major: Geology and Geophysics

Research Advisor:  Stephen Gao
Advisor Department: Geophysics

Funding Source: OURE
SHORT PROJECT TITLE
Opinion on the Hazards of the New Madrid Zone

SHORT ABSTRACT

Significant earthquakes have happened in the New Madrid Zone (NMZ)
creating concern over the potential hazard of the region. Ten popular
academic articles were chosen that focused on the observations of physical
aspects of the NMZ such as fault movement, sand blows, and paleo seismic
data. All the opinions were widely varied as there was no general consensus
on the probability of another major earthquake happening. The conclusion is
that more research is needed and for now, there is no sure way to predict
the hazard of the next earthquake in the NMZ.

SHORT BIO IN 3rd PERSON

Maryann Lee is a Geology major focusing on Geophysics. Her academic interests are in
earthquake prediction and anything related to plate tectonics. She spends her spare time
playing the piano, doing crafts, and adding to her rock collection.

Any modifications to the abstract form format will result in immediate disqualification



List First then Last Name

Darrien McKenzie 22

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Computer Science

Major: Computer Science

Research Advisor:  Dr. Patrick Taylor
Advisor Department: Computer Science

Funding Source: Honors Academy

SHORT PROJECT TITLE

Biologically Plausible Deep Reinforcement Learning
SHORT ABSTRACT

Biological neurons communicate primarily via a spiking process. Recurrently
connected spiking neural networks (RSNNs) more realistically model the
brain, compared to their non-spiking counterparts. It is of great interest to
discover a biologically realistic learning rule to achieve optimal levels of
performance on machine learning tasks. Experimental data describe a
phenomenon known as spike-timing-dependent-plasticity (STDP), which
integrates local firing coincidences between neurons to learn. STDP is
believed to underlie memory formation and storage within the brain. When a
reward signal modulates STDP, it enables forming associative memories via
operant conditioning. Neuromodulators like dopamine operate similarly in the
brain. We employ processes like synaptic scaling to support R-STDP in
large, unstructured RSNNs as a means to produce an agent that achieves
adequate performance on reinforcement learning tasks.

SHORT BIO IN 3rd PERSON

Darrien McKenzie is a senior Computer Science student at Missouri University of Science
& Technology (MST) expecting to graduate with a bachelors in Spring 2023. Before he
transferred to MST he gained industrial experience by working on Cerner's Data
Intelligence team for almost two years. During Darrien's time at MST, he has engaged in
undergraduate research for MST's Computational Neuroscience lab, headed by Dr.
Taylor. His primary research interests involve reinforcement learning, neural networks,
and automation. In May 2022, he began working for Sandia National Laboratories under
The Mathematics and Analytics Research Technical Internship for Advanced National
Security (MARTIANS) program. After he acquires his bachelors, Darrien intends to pursue
a PhD in Computer Science to further engage in artificial intelligence research, with a
focus on national defense applications.

Any modifications to the abstract form format will result in immediate disqualification
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Gabriel Neura 23

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Nuclear

Major: Nuclear Engineering

Research Advisor: Castano
Advisor Department: Joseph Newkirk

Funding Source: OURE
SHORT PROJECT TITLE

Testing Radon Attachment to Vape Aerosols
SHORT ABSTRACT

A group of undergraduate students working with the Nuclear Department at
the University of Missouri Science and Technology will test if ENDS aerosol
increases radon exposure to Gambles formulation. There has been research
provided by the National Library of Medicine that shows a possible
correlation between cigarette smoke and the enhancement of reason
exposure. The increase of vape products among the public raises questions
about radon and its possible synergistic interaction with vape aerosols.

The absorption of radon into artificial lung fluid (Gambles formulation), both
with and without the presence of ENDS aerosol will be tested and compared
to that of cigarette smoke. The samples will be measured via liquid
scintillation counting (LSC) to determine alpha emissions from radon
deposited into the Gambles Formulation.

SHORT BIO IN 3rd PERSON

Gabiriel is currently a student at the Missouri University of Science and Technology
working towards his BS in Nuclear Engineering. He plans on working in the nuclear
energy sector after graduation. His goals are to work towards earning a masters either in
engineering or business. In his free time he enjoys the outdoors, video games ,and
fitness.

Any modifications to the abstract form format will result in immediate disqualification
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Shay Pelfrey 24

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Science

Major: Biology

Research Advisor:  Dave Westenberg
Advisor Department: Biological Sciences

Funding Source: OURE and Biology Department
SHORT PROJECT TITLE
A glimpse into Drought Tolerance in Soybean-Bacteria

SHORT ABSTRACT

Nitrogen fixing bacteria form a symbiotic association with legume plants and
play a key role in crop health and productivity. This process is sensitive to
drought and desiccation and the increasing challenge of climate change is
having an impact on agricultural productivity. Our lab is exploring the
development of drought tolerant strains of Bradyrhizobium japonicum, which
forms a nitrogen fixing symbiosis with soybean. We are cloning genes from a
marine bacterium which are known to increase salt tolerance in Escherichia
coli and plants and introducing the genes into B. japonicum. This project will
generate data that will be used to investigate strategies to increase drought
tolerance. Once drought tolerant strains are developed it will be critical for
the bacteria to efficiently infect the host plant by effectively competing with
native bacteria in the soil.

SHORT BIO IN 3rd PERSON

Shay is a senior biology major graduating in Fall 2023. She will be graduating with a B.S.
in biology and a minor in writing and chemistry. After graduation, she plans to go to
graduate school to get a Ph.D. in micrbiology and a DVM. Her research has helped
prepare her by teaching patience, persistence, and confidence in the skills she has gained
from working in a lab for almost 18 months.

Any modifications to the abstract form format will result in immediate disqualification
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Jackson Piontek 25

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Materials Science

Major: Metallurgical Engineering

Research Advisor: Dr. Laura Bartlett

Advisor Department: Materials Science

Funding Source: Defense Logistics Agency

SHORT PROJECT TITLE

Low Distortion Intensive Quench of Low-Alloy Steel
SHORT ABSTRACT

This work aims to compare methods of quenchant delivery between an
intensive quench (IQ) system and forced convection bath (FCB) systems.
4340 billets were machined, austenized, quenched, and examined for
distortion. The parts were then sectioned for hardness and the
microstructure was characterized by light optical microscopy (LOM). The
results show that spray pattern arrangement is critical for effectively
guenching the part without distortion or cracking and that the 1Q process can
be used with more versatility to quench highly hardenable castings without
cracking.

SHORT BIO IN 3rd PERSON

Jackson Piontek is a senior in metallurgy from Washington, Missouri who plans to pursue
his PhD in Metallurgical Engineering. He has presented and published material in steel
heat treatment as an undergraduate and plans to continue this work into his graduate
career.

Any modifications to the abstract form format will result in immediate disqualification
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Lucas Rackers 26

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Materials Science and Engineering

Major: Ceramic Engineering

Research Advisor:  Dr. Arezoo Emdadi
Advisor Department: Materials Science and Engineering

Funding Source: URS
SHORT PROJECT TITLE

Modeling of Powder Flow in Powder Bed Fusion
SHORT ABSTRACT

This study discusses the use of Powder Bed Fusion in Metal Additive
Manufacturing and the challenges associated with reusing metal powders.
The powder bed fusion process involves melting metal powder layer by layer
to create high-precision and strength alloys. However, the reuse of metal
powders can introduce variation in particle morphology, size distribution, and
chemistry, which can negatively impact the desired qualities of printed parts.
An economical balance must be maintained to maximize the number of
times powder can be reused while ensuring reliably printed metal pieces. To
address this concern, a model was built that aims to computationally predict
the quality of printed parts through analysis of particle size distribution and
morphology. Ti-6Al-4V powder from obtained from GE Aviation reused in
number from zero up to eight times. Micro computed tomography was
performed to obtain 3D reconstructions of irregular particle shapes. The
powder was then characterized through particle size analysis (PSA), flow
rate, and angle of repose (AOR). These values were used to calibrate a
Discrete Element Method model (LIGGGHTS). The effects of experimentally
identified irregular geometries on the modeled Powder Bed Fusion process
was analyzed.

SHORT BIO IN 3rd PERSON

Lucas Rackers is a Junior majoring in Ceramic Engineering and minoring in Mathematics
and Physics. He is on track to graduate in the Spring of 2024 after which he intends to
enter graduate school and continue his studies in computational materials engineering.
Lucas began his work in computational engineering in the Fall of 2022 working for Dr.
Emdadi and with Saeid Alipour PhD. Student through the URS program. Along with his
research in the URS program, Lucas is also involved in a project with the Air Force
Research Lab performing computational modeling of ceramic matrix composites. Lucas is
a varsity member of the cross country and track team and currently holds the school
record in the 1500-meter race and Distance Medley Relay. Some of his hobbies include
running, hiking, rock climbing, and backpacking. Lucas intends on continuing his research
with the Air Force Research Lab this summer through an internship at the
Wright-Patterson Air Force Base in Dayton, Ohio.

Any modifications to the abstract form format will result in immediate disqualification
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Logan Sowadski 27

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Physics

Research Advisor:  Dr. Thomas Vojta
Advisor Department: Physics

Funding Source: Physics
SHORT PROJECT TITLE

Magnetic Properties of Diluted Hexaferrites
SHORT ABSTRACT

Recent experimental observations of the magnetic properties of the diluted
hexagonal ferrite PbFel2-xGax019, have remained a puzzle. Specifically,
the dependence on the Ga concentration of the magnetic phase boundary
and the saturation magnetization disagree with theoretical predictions.
These earlier theories assume a uniform distribution of the Ga ions over all
lattice sites. However, ab-initio density-functional calculations suggest a
strong preference among the Ga ions towards the 12k sublattice, the most
populous of the five Fe sublattices. Motivated by these calculations, we
perform large-scale Monte Carlo simulations for a Heisenberg model with
non-uniform vacancy distribution. With appropriately chosen Ga
concentration in each sublattice, the simulation results are in excellent
agreement with both the magnetic phase boundary and the saturation
magnetization observed in recent experiments on the ferrite. This suggests
the non-uniformity of the distribution of Ga impurities to be the main reason
for the unusual magnetic properties held by PbFel2-xGax019. We also
perform calculations for the individual sublattice magnetizations and their
behavior as the system approaches the magnetic phase boundary at
different Ga concentrations and different temperatures.

SHORT BIO IN 3rd PERSON

Logan Sowadski is a Senior undergraduate physics student graduating in the spring of
2023. He began working on computational research studying the diluted hexaferrites
through Monte Carlo simulations with Dr. Vojta in May of 2022.

Any modifications to the abstract form format will result in immediate disqualification
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Kathryn Zychinski 28
Joint project with Alexis Baiter

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biology and Physics Double Major

Research Advisor:  Dr. Niranjana Krishnan
Advisor Department: Biological Sciences

Funding Source: Missouri S&T

SHORT PROJECT TITLE

InsecticideToxicokinetic Responses In Two Lepidoptera
SHORT ABSTRACT

Soybean loopers (Chrysodeixis includens) and corn earworms (Helicoverpa
zea) are moth pests of soybean and corn fields across the United States,
including Missouri. In the previous year, we assessed their toxic and
metabolic responses to cypermethrin, a pyrethroid insecticide registered for
foliar use in agriculture. We found that soybean loopers were more
susceptible to cypermethrin and, in both species, cytochrome P450 and
esterase enzymes played a critical role in cypermethrin breakdown.

To help explain species differences in toxicity, we undertook in vitro studies
to better understand each species’ rates of metabolism and excretion. In the
first study, we dosed caterpillars of both species with cypermethrin and
analyzed cypermethrin concentrations in the body over time. This analysis
was done through gas chromatography-mass spectrometry and we
generated standard curves using control larvae. To determine the activity of
the critical metabolizing enzymes and their potential to break down
cypermethrin, we conducted several in enzymatic assays including, Mixed
Function Oxidase Assay (MFO), Esterase Assay (EST), and Glutathione
S-Transferase Assay (GST).

SHORT BIO IN 3rd PERSON

K. G. Zychinski is a lab assistant for Dr. Krishnan Niranjana's lab at Missouri Science and
Technology, where they have been researching the metabolic responses of two
lepidopteran species to a commonly employed insecticide since the beginning of last year.
As of 2023, they are a junior-level undergraduate here at Missouri S&T with plans to
double major in both Biology and Physics. They are an active member of the Missouri
S&T Honors Academy and the Spectrum club, and their academic interests lie in the field
of neurology.

Any modifications to the abstract form format will result in immediate disqualification
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Poster Presentations

Thursday — April 13, 2023

Engineering
Poster # |[Name Department Time Location
1 Jack Arbuckle Engineering Management 9:00AM —12:00PM | Upper Atrium
2 Joshua Caruso Computer Science 9:00AM — 12:00PM | Upper Atrium
3 Kassandra Hayes Chemical Engineering 9:00AM — 12:00PM | Upper Atrium
4 Aniruddh Kommareddy Mechanical Engineering 9:00AM —12:00PM | Upper Atrium
5 Caleb Moellenhoff Chemical Engineering 9:00AM —12:00PM | Upper Atrium
6 Wesley Moore Nuclear Engineering 9:00AM — 12:00PM | Upper Atrium
7 Joseph Nguyen Mechanical Engineering 9:00AM — 12:00PM | Upper Atrium
8 Evonne Siampos Computer Engineering 9:00AM —12:00PM | Upper Atrium
9 Kelly Zipfel Environmental Engineering 9:00AM — 12:00PM | Upper Atrium
10 Ezekiel Allen . . . .
Michael Davis Electrical Engineering 9:00AM — 12:00PM | Upper Atrium
11 Daniel Barbosa . . .
Jack Lackman Aerospace Engineering 9:00AM —12:00PM | Upper Atrium
12 Brendan Crotty Me;hanl'cal Engineering 9:00AM — 12:00PM | Upper Atrium
Avery Lyons Engineering Management

Research Proposal

Poster# |Name Department Time Location
13 Allie Dingfield Mechanical Engineering 1:00 — 4:00PM Upper Atrium
14 Chase Johnson Engineering Management 1:00 - 4:00PM Upper Atrium
15 E/Ia:lc}/isl;o:Holly Chemical Engineering 1:00 — 4:00PM Upper Atrium
16 jig;e;cii:l;;ige Electrical Engineering 1:00 — 4:00PM Upper Atrium

Sciences — section 1

Poster# |Name Department Time Location
17 Emily Butts Biological Sciences 1:00 — 4:00PM Upper Atrium
18 Jesse Camacho Chemical Engineering 1:00 — 4:00PM Upper Atrium
19 Natalie Cummins Biological Sciences 1:00 — 4:00PM Upper Atrium
20 Autym Decker Chemistry 1:00 — 4:00PM Upper Atrium
21 Katharine Gray Chemistry 1:00 — 4:00PM Upper Atrium
22 Andrew Madsen Physics 1:00 — 4:00PM Upper Atrium
23 Jackson Marlett Physics 1:00 — 4:00PM Upper Atrium
24 Kaitlin Miles Chemistry 1:00 — 4:00PM Upper Atrium
25 Justin Nulsen Chemistry 1:00 — 4:00PM Upper Atrium
26 Amelia Pearson Biological Sciences 1:00 — 4:00PM Upper Atrium
27 Gabriel Riddle Physics 1:00 — 4:00PM Upper Atrium
28 Yaroslav Rynza Chemical Engineering 1:00 — 4:00PM Upper Atrium
29 Samuel Schrader Physics 1:00 — 4:00PM Upper Atrium
30 Matthew Shannon Nuclear Engineering 1:00 — 4:00PM Upper Atrium
31 Kazuma Taira Biological Sciences 1:00 - 4:00PM Upper Atrium
32 Elena Zobel Biological Sciences 1:00 — 4:00PM Upper Atrium




Sciences — section 2

30

Bennet Scott
Dillon Thompson

Poster# |Name Department Time Location

33 Amelia Markwell Biological Sciences 9:00AM — 12:00PM | Upper Atrium
Brooke McCartney g ) ) PP

34 Christian Bigler . . . . . .
Heath St. Dennis Biological Sciences 9:00AM — 12:00PM | Upper Atrium

3 Zachary Alton Physics 9:00AM — 12:00PM | Upper Atrium
Carly Brown

36 Jamie Christensen
Eric Deck Chemistry 9:00AM — 12:00PM | Upper Atrium

37 Emma Puetz
Audrey Williams

Geology and Geophysics

9:00AM - 12:00PM

Upper Atrium

38 Erik Bergstrom
Clare Koerkenmeier
Molly Ripper
Phuong Tran

Biological Sciences

9:00AM —12:00PM

Upper Atrium

Rhys Timpe
Sage Wood

39 Arrie Gamble

Biological Sciences

9:00AM - 12:00PM

Upper Atrium

Social Sciences

Poster# |Name

Department

Time

Location

40

Sophie Firle
Gemma Flores-Olivas

Psychology

1:00 — 4:00PM

Upper Atrium
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Ezekiel Allen 31

Joint project with Michael Davis

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: ECE

Major: Electrical Engineering

Research Advisor: Rex Gerald

Advisor Department: ECE

Funding Source: National Science Foundation Award # 2027571
SHORT PROJECT TITLE

Detecting VOCs for Medical and Industrial Applications
SHORT ABSTRACT

This study explores the detection and identification of volatile organic
compounds (VOCSs) in human breath for disease diagnosis and emanating
from explosives for military applications. Several VOCs found in human
breath, like acetone and acetaldehyde, are associated with diseases such as
diabetes, lung cancer, and acute respiratory distress syndrome (ARDS). For
explosives detection, specific nitrogen-containing analogues like pyridine are
used. An Owlstone-FTIR system, in tandem with an optical sensor
interrogator, is used to establish a benchmark calibration system of VOCs
for novel sensors such as Metal-Organic Framework (MOF) single crystals
and porous glass microspheres. The results of this study have important
implications for disease diagnosis and military applications. This study aims
to provide concise and informative insights into the application of VOC
detection systems for a multitude of uses.

SHORT BIO IN 3rd PERSON

Ezekiel Allen is a second-year undergraduate studying electrical engineering. He is
currently involved with the Lightwave Technology Research Laboratory, the Ham Radio
Club, and the Mars Rover Design Team. He has a private pilot's certificate and an extra
class amateur operator license (callsign: K9ZKE).

Any modifications to the abstract form format will result in immediate disqualification
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Zachary Alton 32
Joint project with Carly Brown

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Physics

Research Advisor: Dr. Yew San Hor

Advisor Department: Physics

Funding Source: OURE
SHORT PROJECT TITLE

Measurement of Microwave Photon Size
SHORT ABSTRACT

The scientific community has debated the true nature of light for centuries.
The introduction of wave-particle duality provided valuable insights, but the
full nature is still not completely understood. For instance, no conclusive
measurement of photon size exists. We propose a method for measuring the
apparent size of microwave photons using a single slit setup. The single slit
consists of two 20.75" by 23.25" aluminum plates with a thickness of 0.125”
which are moved along a 1 m graduated table. Vertically polarized photons
are emitted and received using a pair of quarter wavelength monopole
antennas. Eight pairs of antennas were constructed and used to test a range
of microwave frequencies from 1.0 GHz to 2.45 GHz. We began by taking
microwave power intensity measurements at a slit separation of 40 cm and
continued taking measurements at set decrements until the plates were
closed. We recorded the separation distances corresponding to 50% and 1%
power decreases using a plot of power versus slit separation. A linear trend
with a slope of pi is theoretically predicted in plots of wavelength (A) versus
slit separations that correspond to 50% and 1% power. We have found that
photon size (d) is AM/tr.These results will contribute to a better understanding
of microwave interferometry and have future applications in testing pilot
wave theory.

SHORT BIO IN 3rd PERSON

Zachary Alton is a senior majoring in physics at MST. He is currently projected to
graduate in December and plans on attending graduate school for theoretical physics. He
especially enjoys working with mathematical models of systems and researching unsolved
problems.

Any modifications to the abstract form format will result in immediate disqualification
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Jack Arbuckle 33

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Engineering Management

Major: Engineering Management

Research Advisor:  Jeffrey Schramm
Advisor Department: History and Political Science

Funding Source: Missouri S&T Honors Academy
SHORT PROJECT TITLE

Creation and Impact of Lean Manufacturing
SHORT ABSTRACT

This poster shows how lean manufacturing was first created during the 20th
century, how its implementation and techniques impacted supply chain
management on a global level, and how the global pandemic of 2020
impacted lean manufacturing. The history of the Toyota Production System
has shaped what we now know as lean manufacturing. Their almost century
long expertise in the area has been the guide for many global companies.
The descriptions and strategies of TPS are analyzed to determine how lean
manufacturing will evolve in the coming years based both on the history and
the effect of the recent pandemic. Recently some lean companies have
experienced failures surrounding lean manufacturing because of the
COVID-19 pandemic. These failures have turned some of these companies
away from lean and toward traditional manufacturing. Traditional
manufacturing offers safety and less risk for the company in the short term
but does not provide the company the ability to have long term growth. Lean
manufacturing has played a vital role in keeping the manufacturing of
companies up to date so they can stay on pace with their evolving and
demanding customers. Therefore, it is crucial for lean manufacturing to
continue to be implemented, even if is slowly and more cautious then
before, and used despite its recent shortcomings during the COVID-19
pandemic.

SHORT BIO IN 3rd PERSON

Jack Arbuckle is a Senior Missouri S&T student majoring in Engineering Management
with an emphasis in Management of Technology and a minor in Pre-Law. Jack is a
member of the Missouri S&T Honors Academy and Varsity Baseball Team and will
graduate from Missouri S&T in May 2023. After graduation, Jack will pursue a Master's in
Business Analytics-Sports Analytics at the University of Notre Dame where he hopes to
one day work in front office management of a professional sports team.

Any modifications to the abstract form format will result in immediate disqualification
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Daniel Barbosa 34
Joint project with Jack Lackman

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mechanical and Aerospace Engineering

Major: Aerospace Engineering

Research Advisor:  Dr. Frank Liou

Advisor Department: Mechanical and Aerospace Engineering

Funding Source: GKN
SHORT PROJECT TITLE

Development of LAMP
SHORT ABSTRACT

This research project investigates various Laser-aided Additive
Manufacturing Processes (LAMPSs) for the production of metal parts. Our
methods for comparing these processes included tensile testing, scanning
electron microscopy, and basic visual examination. Our analysis suggests
that not all LAMPs produce the same results. Some criteria like time,
expense, maintenance, and application can greatly affect which process is
most suitable. Our purpose on this project was to assist in the development
of these LAMPs.

SHORT BIO IN 3rd PERSON

Daniel Barbosa is a Sophomore in undergraduate aerospace engineering at Missouri
S&T. He is an Honors student, Kummer Vanguard Scholar, and a Student Research
Assistant in Dr. Frank Liou’s LAMP labs. Daniel's experience in additive manufacturing
both personally and professionally are what attracted him to this project.

Any modifications to the abstract form format will result in immediate disqualification
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James Barklage 35
Joint project with Josh Schmidt
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner

Department: Electrical and Computer Engineering
Major: Electrical and Computer Engineering

Research Advisor:  Dr. Mina Esmaeelpour
Advisor Department: Electrical and Computer Engineering

Funding Source: Electrical and Computer Engineering Department

SHORT PROJECT TITLE

Improving Gamma Ray Detection with Interferometry
SHORT ABSTRACT

In the field of medicine, positron emission tomography (PET) scans are
commonly used to detect the location of tumors in the body. This is done by
injecting a mixture of glucose and radioactive substances near the
suspected region of the tumor present. Typically, the tumor consumes the
mixture referred to as Fluorodeoxyglucose-18 (FDG-18). After consumption,
the radioactive particles decay into two gamma-ray photons that are ejected
in an anti-parallel fashion. The gamma-ray photons are detected by two
inorganic scintillator crystals for the express purpose of locating the tumor.
The location of the tumor can be determined by the difference in the time of
flight between the two photons. The major issue that arises from this form of
analysis is that it can only be accurate up to 5 millimeters. This inaccuracy is
due to the photons not immediately stopping upon contact with the
scintillators. The proposed research would include a more accurate
detection method of gamma-ray photon absorption through the use of a
Fabry-Perot Interferometer and measuring the change in resonance of the
scintillator on the impact of the photon. This would be done by using a
Fabry-Perot Interferometer and measuring its static resonance versus
resonance upon impact and later stages of decay. This data analysis will
improve the accuracy of current PET scan technologies.

SHORT BIO IN 3rd PERSON

James Barklage is a first year undergraduate student at Missouri S&T majoring in
Electrical Engineering and Computer Engineering. He is a National Merit Finalist and is
interning at a forensic engineering firm. He began working in Dr. Esmaeelpour's lab in
November of last year. In his free time, he is a member of the Electrical Team for the
Solar Car Design Team.

Any modifications to the abstract form format will result in immediate disqualification
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Erik Bergstrom 36
Joint project with Clare Koerkenmeier, Molly Ripper, and Phuong Tran

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor:  Andrea Scharf

Advisor Department: Biological Sciences

Funding Source: Missouri S&T

SHORT PROJECT TITLE

Systematic analysis of C. elegans population dynamics
SHORT ABSTRACT

Birth and death rates control population dynamics. However, it is unknown
how different reproductive and aging traits impact the survival of populations.
To determine the effect of different lifespans and varying reproductive rates
on population dynamics, we analyzed wild type and mutant populations of
the model organism Caenorhabditis elegans in a laboratory ecosystem and
in the corresponding computational simulation wormPOP. We used mutants
of C. elegans with varying reproductive schedules as well as long- and
short-lived mutants. In lab, we collected data from experiments using the
mutant strains tra-3, which produces more eggs, and daf-2, which has a long
lifespan. Each lab member performed several simulation experiments with
varying lifespans and reproduction schedules; my simulations researched
long-lived mutants and mutants with late reproduction. Thus, we will discuss
the impact of these different reproductive schedules and lifespans on the
population dynamics of C. elegans population dynamics.

SHORT BIO IN 3rd PERSON

Erik Bergstrom is a junior majoring in biology. He is the treasurer for IGEM and is involved
in undergraduate research. During 2021/2022, he was involved in research in Dr. Melanie
Mormile's lab studying dessication tolerance in halophiles. From 2022 until currently, he
has been part of an OURE project in Dr. Andrea Scharf's lab to investigate how
differences in reproduction and aging impact population dynamics of C. elegans
populations in a laboratory ecosystem and a simulation of that ecosystem.

Any modifications to the abstract form format will result in immediate disqualification
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Christian Bigler 37
Joint project with Heath St. Dennis

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor:  Dr. David Duvernell

Advisor Department: Biological Sciences

Funding Source: Missouri Department of Conservation; CASE: OURE Program

SHORT PROJECT TITLE

PHYLOGEOGRAPHY OF NOTROPIS DORSALIS
SHORT ABSTRACT

North American river systems exhibit diverse communities of freshwater fish,
which are among the most diverse in the world. This diverse speciation is
due in part to the extensive impact of Pleistocene era glaciation, which drove
northerly distributed species freshwater species to seek refuge in more
southern habits during maximum glaciation. Once the glaciers retreated, the
species redistributed back to more northern habitats of their drainages.
Some broadly distributed northern species such as the Bigmouth Shiner,
Notropis dorsalis, may comprise multiple divergent and geographically
separated lineages. N. dorsalis is a species of minnow native to small
streams throughout central North America, occurring throughout tributaries
of the Missouri River, upper Mississippi River, and tributaries of Lake
Michigan and Lake Erie. All known populations of N. dorsalis exhibit
homogeneous morphology. We hypothesized that geographically separate
populations would contain genetically distinct groups known as cryptic
species. Using molecular genetics, it was possible to compare genetic
variations in N. dorsalis samples. We created a phylogeny through
seqguencing the cytochrome B gene, a highly variable region of mitochondrial
DNA. This study has yielded promising data in the form of six distinct
clades, each corresponding to a distinct geographic region and watershed.

SHORT BIO IN 3rd PERSON

Christian Bigler is a sophomore in Biological Sciences. He hails from Fenton, Missouri,
and chose to attend Missouri S&T because of the smaller, more close-knit Biological
Sciences department, and the opportunities for undergraduates to get involved with
laboratory research. His favorite classes during his time here at S&T have been Cell
biology with Dr. Katie Shannon, Microbiology with Dr. David Westenberg, and Evolution
with Dr. David Duvernell. Christian is very gratful for the advanced and engaging
coursework, as well as for the opportunities for hands-on laboratory experience that being
a Biological Sciences student has granted him. He is persuing the Medical Lab Science
emphasis and is planning to become board certified by the American Society of Clinical
Pathologists as a Medical Laboratory Scientist.

Any modifications to the abstract form format will result in immediate disqualification
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Carly Brown 3

Joint project with Zachary Alton

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Physics

Research Advisor: Dr. Yew San Hor

Advisor Department: Physics

Funding Source: OURE
SHORT PROJECT TITLE

Measurement of Microwave Photon Size
SHORT ABSTRACT

The scientific community has debated the true nature of light for centuries.
The introduction of wave-particle duality provided valuable insights, but the
full nature is still not completely understood. For instance, no conclusive
measurement of photon size exists. We propose a method for measuring the
apparent size of microwave photons using a single slit setup. The single slit
consists of two 20.75" by 23.25" aluminum plates with a thickness of 0.125”
which are moved along a 1 m graduated table. Vertically polarized photons
are emitted and received using a pair of quarter wavelength monopole
antennas. Eight pairs of antennas were constructed and used to test a range
of microwave frequencies from 1.0 GHz to 2.45 GHz. We began by taking
microwave power intensity measurements at a slit separation of 40 cm and
continued taking measurements at set decrements until the plates were
closed. We recorded the separation distances corresponding to 50% and 1%
power decreases using a plot of power versus slit separation. A linear trend
with a slope of pi is theoretically predicted in plots of wavelength (A) versus
slit separations that correspond to 50% and 1% power. We have found that
photon size (d) is AM/tr.These results will contribute to a better understanding
of microwave interferometry and have future applications in testing pilot
wave theory.

SHORT BIO IN 3rd PERSON

Carly Brown is a senior studying physics at MST. She will graduate in December 2023
and plans to pursue a PhD in Astrophysics with emphases in planetary science and
astrobiology. She is passionate about science outreach and interested in research that
seeks to answer fundamental questions using an interdisciplinary approach.

Any modifications to the abstract form format will result in immediate disqualification
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Emily Butts 39

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor: Dr. Katie Shannon
Advisor Department: Biological Sciences

Funding Source:

SHORT PROJECT TITLE

Disrupting Phosphoregulation
SHORT ABSTRACT

Cytokinesis is the process by which cells divide and split off from one
another via a contractile actomyosin ring. Actomyosin ring formation is
characterized by the recruitment of flamentous actin (F-actin) and myosin II.
Budding yeast is a simple eukaryotic system to examine the molecular
process of actomyosin ring assembly and contraction. Iqgl is required for
actin localization to the site of cytokinesis and is regulated by
phosphorylation and dephosphorylation. A stain with a mutation in Iggl that
prevents dephosphorylation causes cytokinesis defects. The mutant
phenotype was further analyzed by examining actin ring formation. Since
human homologs of Iqgl are involved in cancer and cytokinesis failure can
cause aneuploidy as seen in tumor cells, this research could ultimately lead
to new targets for chemotherapy.

SHORT BIO IN 3rd PERSON

Emily is a senior biological sciences major at S&T. She is graduating this semester and
plans to get her masters here next year. She is the Community Service Chairman of the
National Society of Leadership & Success and is in the Honors College. She works at the
Rolla Animal Hospital and has aspirations to become a Veterinarian.

Any modifications to the abstract form format will result in immediate disqualification
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Jesse Camacho 40

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry

Major: Chemical Engineering

Research Advisor:  Risheng Wang

Advisor Department: Chemistry

Funding Source: MST Chemistry Department
SHORT PROJECT TITLE

Evaluation of DNA Absorption on Carbon Felt Electrode
SHORT ABSTRACT

With the increasing importance of accurate and early disease diagnosis and
the development of personalized medicine, electrochemical detection of
DNA has attracted a growing interest in past decades due to its rapid
detection of DNA. The electrode using for electrochemical experiments often
made of conductive materials, such as gold, platinum, or silver, in order to
measure the current response from DNA hybridization in a solution. The
basis for selecting a material for an electrode is the cost of production, ability
to absorb DNA, and the size of its electroactive surface area. Carbon has
seen a growth interests over the years due to its low-cost production,
conductivity, and large electroactive surface area. In this study, we employ
porous carbon felt as electrodes to measure and analyze the absorbability of
DNA including ssDNA, dsDNA, and DNA origami nanostructures. The
results will provide useful information for the design of novel sensor devices.

SHORT BIO IN 3rd PERSON

Jesse Camacho as a chemical engineering student attending Missouri University of
Science and Technology as a sophomore. He has worked with Rihseng Wang and her
graduate students to complete his first OURE poster in 2023.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Computer Science

Major: Computer Science

Research Advisor:  Ardhendu Tripathy
Advisor Department: Computer Science

Funding Source:

SHORT PROJECT TITLE

Improve labeling-efficiency of neural network models
SHORT ABSTRACT

Active learning is a framework for training machine learning models. The
goal is to reduce the number of labels used in training the models. Neural
network models used for image classification require a large training dataset
to achieve good accuracy. This project will use active learning to reduce the
number of labels needed for training neural network models. We propose to
use the Fisher information of the neural network parameters to actively
select which images are labelled and included in the training data. A key
challenge is the large number of parameters in commonly-used neural
network models, which significantly increases the cost of computing the
Fisher information. To mitigate this challenge, we plan to identify a subset of
the parameters that can be considered to be more relevant for the
classification task. This project will obtain theoretical justification for our
approach and implement it in the CIFAR10 benchmark dataset.

SHORT BIO IN 3rd PERSON

Joshua Caruso is a Sophomore and National Merit Scholar working towards a Bachelor's
Degree with the Missouri S&T Computer Science Department. He has worked under
Professor Tripathy as a research assistant for two years and for the past year has helped
design and implement strategies to increase labelling efficiency in active training of neural
network models.
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Joint project with Eric Deck, Bennett Scott, and Dillon Thompson

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry

Major: Chemistry

Research Advisor:  Jeffrey Winiarz

Advisor Department: Chemistry

Funding Source: DoC, CASE
SHORT PROJECT TITLE

Ligand Exchange to Enhance Charge-Transfer
SHORT ABSTRACT

Various types of nanocrystals have been used in the photosensitization of
photorefractive (PR) polymer-based composites. While this new class of
inorganic-organic hybrid polymeric composites shows enormous promise,
the technology is still in its infancy and much work is needed to exploit its full
potential. Diffraction efficiencies, operational voltages and response times
associated with PR inorganic-organic composites do not equal that of their
all-organic counterparts. To attend to these concerns innovative methods
must be devised allowing for the PR performance to be optimized for a
specified application. Despite improvements in nanocrystal synthesis,
several problems are still present. Specifically, to prevent aggregation of the
nanocrystals, they must be passivated with organic molecules during the
synthetic process. Most common among these capping molecules is
trioctylphosphine (TOP). Due to their bulky and aliphatic nature, these
passivating molecules also tend to act as an insulator to the charge-transfer
process and thus drastically reduce the efficiency of the photosensitizer. To
increase the efficiency, the nanocrystals need to passivated with a ligand
which is more conducive to the charge-transfer process.

SHORT BIO IN 3rd PERSON

Jamie is a 2nd year chemistry major from St. Peters, Missouri. Their main interests are in
biochemistry, medicine, and pharmacy. Their first experience with research was with the
F.Y.R.E. program working with Dr. Winiarz last spring. They continued to work with Dr.
Winiarz over the summer the Undergraduate Summer Research Scholarship Program,
and is now an O.U.R.E. student this year. Jamie intends on continuing research next year
in some capacity. After university, Jamie hopes on either continuing onto graduate school,
medical school, or pharmacy school.
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Brendan Crotty a3
Joint project with Avery Lyons

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mechanical and Aerospace Engineering

Major: Mechanical Engineering

Research Advisor:  Dr. Phillip Mulligan

Advisor Department: Mechanical and Aerospace Engineering

Funding Source: Devcom Analysis Center - Ft. Leonard Wood
SHORT PROJECT TITLE

A Study of Machine Design - Additive Manufacturing
SHORT ABSTRACT

Additive manufacturing has become a forefront in current industry, however
many difficulties in field application have surfaced as the industry has grown.
Some of these difficulties include: the lack of industry wide standards,
manual post processing requirements, slow production speeds, print bed
materials and design, and inconsistencies in material properties and
extrusion. This research study aims to focus on the analysis of these issues
in the field of concrete 3D printing with an emphases on high strength
reinforced concretes in large scale construction applications.

With the issues mentioned above in mind, this study primarily focuses on the
machine design and material handling aspects. Some of the specific issue
and areas of development include print bed materials and their successes
and properties corelating to cracking and curing in the concrete. The
optimization of extrusion quality, nozzle flow, and material delivery within the
extrusion system. In addition, the printer gantry and loading design were
also areas of study and devolopment.

SHORT BIO IN 3rd PERSON

Brendan Crotty is a Junior in Mechanical and Explosives engineering at Missouri S&T
currently researching under Dr. Phillip Mulligan on multiple energetics and materials
research projects. He is also the CEO of the Missouri S&T Makerspace and is a
consistent Dean's list student.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor: David Duvernell
Advisor Department: Biological Sciences

Funding Source: Missouri Department of Conservation
SHORT PROJECT TITLE

eDNA Metabarcoding Murvey in Missouri Wetlands
SHORT ABSTRACT

Certain groups of organisms, like reptiles and amphibians, can be
challenging to survey using traditional survey methodology. Environmental
DNA metabarcoding has proven to be an effective solution for surveying a
diversity of species. In this project, we conducted a pilot survey of all
non-fish vertebrates in aquatic habitats of the Mississippi River flood plain at
the Black Island Conservation Area. Samples were collected in May and
October of 2022. Sample locations included permanent and ephemeral
aquatic habitats characterized as bayous, sloughs and ditches. We used
PCR reactions coupled with lllumina DNA sequencing to generate DNA
sequences. ldentification of DNA sequences were facilitated by alignment to
constructed databases of each taxonomic group that include all available
species known to occupy the area. Using this data, we can learn about
reptile and amphibian populations in these areas, as well as aquatic birds
and some mammals.

SHORT BIO IN 3rd PERSON

Natalie Cummins is a junior majoring in biological sciences. She has previously completed
the FYRE program with Dr. David Westenberg, working on bacteria-plant interactions in
soybean root systems. This sparked an interest in genetics, which lead to her involvement
in an eDNA metabarcoding survey being done in Dr. David Duvernell's lab. Outside of
research she has served as an officer for EcoMiners and College Democrats. After
completing her bachelor's degree, she plans to attend graduate school to study human
evolution.
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Joint project with Ezekiel Allen

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Electrical and Computer Engineering

Major: Electrical Engineering

Research Advisor: Rex Gerald

Advisor Department: Electrical and Computer Engineering

Funding Source: National Science Foundation #2027571
SHORT PROJECT TITLE

Detecting VOCs for Medical and Industrial Aplications
SHORT ABSTRACT

This study explores the detection and identification of volatile organic
compounds (VOCSs) in human breath for disease diagnosis and emanating
from explosives for military applications. Several VOCs found in human
breath, like acetone and acetaldehyde, are associated with diseases such as
diabetes, lung cancer, and acute respiratory distress syndrome (ARDS). For
explosives detection, specific nitrogen-containing analogues like pyridine are
used. An Owlstone-FTIR system, in tandem with an optical sensor
interrogator, is used to establish a benchmark calibration system of VOCs
for novel sensors such as Metal-Organic Framework (MOF) single crystals
and porous glass microspheres. The results of this study have important
implications for disease diagnosis and military applications. This study aims
to provide concise and informative insights into the application of VOC
detection systems for a multitude of uses.

SHORT BIO IN 3rd PERSON

This study explores the detection and identification of volatile organic compounds (VOCS)
in human breath for disease diagnosis and emanating from explosives for military
applications. Several VOCs found in human breath, like acetone and acetaldehyde, are
associated with diseases such as diabetes, lung cancer, and acute respiratory distress
syndrome (ARDS). For explosives detection, specific nitrogen-containing analogues like
pyridine are used. An Owlstone-FTIR system, in tandem with an optical sensor
interrogator, is used to establish a benchmark calibration system of VOCs for novel
sensors such as Metal-Organic Framework (MOF) single crystals and porous glass
microspheres. The results of this study have important implications for disease diagnosis
and military applications. This study aims to provide concise and informative insights into
the application of VOC detection systems for a multitude of uses.
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Group project with Jamie Christensen, Bennett Scott, and Dillon Thompson

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemical Engineering

Major: Chemical Engineering

Research Advisor:  Jeffrey Winiarz

Advisor Department: Chemistry

Funding Source:

SHORT PROJECT TITLE

Ligand Exchange on Semiconductor Nanocrystals
SHORT ABSTRACT

Various types of nanocrystals have been used in the photosensitization of
photorefractive (PR) polymer-based composites, with cadmium selenide
(CdSe) being one of the most widely studied materials for this application.
While this new class of inorganic-organic hybrid polymeric composites
shows enormous promise, the technology is still in its infancy and much
work is needed to exploit its full potential. Diffraction efficiencies, operational
voltages and response times associated with PR inorganic-organic
composites do not equal that of their all-organic counterparts and must be
improved to meet the requirements of projected applications. To attend to
these concerns innovative methods must be devised allowing for the PR
performance to be optimized for a specified application. This optimization
can be accomplished through prudent choice of the nanocrystalline
photosensitizer's properties. Recently, advancements in the syntheses of
semiconductor nanocrystals have significantly improved control over
nanocrystal morphology and surface characteristics. Despite these
iImprovements, several problems continue to plague this class of
photosensitizers. Specifically, prevent aggregation of the nanocrystals, they
must be passivated with organic molecules during the synthetic process.
Most common among these capping molecules is trioctylphosphine (TOP).

SHORT BIO IN 3rd PERSON

Eric Deck joined this project in Spring 2022. Poised to graduate in May 2023, Eric is
hoping to dive into any kind of work within the field of Chemical Engineering.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry

Major: Chemistry

Research Advisor:  Dr. Risheng Wang
Advisor Department: Chemistry

Funding Source: William and Arlene James Scholarship Fund

SHORT PROJECT TITLE

DNA Origami Stability for Electrochemical Applications
SHORT ABSTRACT

Due to their biocompatibility, structural diversity, and ease of
functionalization, DNA origami is an attractive model for electrochemical
applications, especially for use as scaffolds to immobilize different probes for
the fabrication of sensitive biosensors. However, origami requires specific
conditions to prevent degradation. Most commonly, in order to solvate the
negatively charged phosphate backbone and maintain structural integrity,
the origami requires a solution with a high concentration of cations, usually
Mg2+ ions. Previous research has demonstrated that degradation in low
Mg2+ solutions can be partially offset by the presence of high concentrations
of monovalent cations. For the electrochemical applications, DNA origami
needs to keep integrity and hybridization capability under different solvents
and electrolytes. In this experiment, the structural integrity of 2D cross DNA
origami was analyzed in three different solutions: 1 mM potassium
ferricyanide, 5 mM potassium ferricyanide, and Kblue, which is composed of
hydrogen peroxide and 3,3',5,5-tetramethylbenzidine. Atomic force
microscopy (AFM) and agarose gel electrophoresis (AGE) were used to
characterize shape and monitor changes in structural integrity. DNA origami
demonstrated a high degree of stability up to 1 week in both 1 mM and 5 mM
potassium ferricyanide solution, whereas origami showed degradation within
the first 24 hours in Kblue.

SHORT BIO IN 3rd PERSON

Autym Decker is a senior in Biological Sciences and Chemistry with expectations to
graduate in May 2023.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mechanical and Aerospace Engineering

Major: Mechanical Engineering

Research Advisor:  Davide Vigano
Advisor Department: Mechanical and Aerospace Engineering

Funding Source: startup funds

SHORT PROJECT TITLE

Density Fluctuation Measurements in Supersonic Flows
SHORT ABSTRACT

Turbulence in compressible flows plays a vital role in many aerospace
applications. Compressible turbulence, however, presents a greater
challenge than its incompressible counterpart since fluctuating
thermodynamic quantities must be considered. Of these, density fluctuations
are of great importance because of their use in the production term of the
Turbulent Kinetic Energy (TKE), but remain difficult to measure.
Shadowgraph and schlieren optical methods are used extensively to
observe density gradients in fluids. They are commonly used for qualitative
flow visualization in wind tunnel testing. However, more recently, they have
been developed to also obtain quantitative measurements. Shadowgraphy
obtains these measurements through light refraction in density gradients.
When light passes through a gradient, such as a shockwave, rays bend and
combine to form an image on a viewing screen. Light intensity on the screen
corresponds to the angle of refraction through which a ray of light is bent to
reach it. With this information, and the Gladstone-Dale law relating refractive
index to density, the density of the gradient area can be determined. This
study aims to develop a quantitative shadowgraphy method for fluctuating
(turbulent) density measurements in the Missouri S&T supersonic wind
tunnel. Density data will be quickly gathered in a non-intrusive manner,
allowing new measurements of compressible turbulence in the S&T tunnel.

SHORT BIO IN 3rd PERSON

Allie Dingfield is a freshman at Missouri S&T pursuing a degree in mechanical
engineering. She is involved in the Kummer Vanguard Scholars and Honors Programs. In
her free time, she enjoys patrticipating in intramural sports, and Christian Campus
Fellowship activites, as well as reading and hiking.
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Sophie Firle 49
Joint project with Gemma Flores-Olivas

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Psychology

Major: Biology

Research Advisor:  Dr. Jessica Cundiff

Advisor Department: Psychology

Funding Source: First Year Research Experience (FYRE)

SHORT PROJECT TITLE

Effects of Ally Confronation on Target Outcomes
SHORT ABSTRACT

Women often experience sexism in their everday STEM environments. The
negative impact could be lessened if an ally or bystander confronts the
perpetrator. The purpose of this study is to observe the effects of ally
confrontation on the target of the sexist action. The study design will be
presented with the study materials, measures, and hypotheses.

SHORT BIO IN 3rd PERSON

Sophie Firle is a first year Biology student who is participating in the First Year Research
Experience. She is involved in iIGEM, Honors Academy, Kummer Vanguard Scholar,
FYRE Student, and Well-being Ambassador for Missouri University of Science and
Technology.
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Gemma Flores-Olivas 50

Joint project with Sophie Firle

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Psychology

Major: Biology

Research Advisor:  Dr. Jessica Cundiff

Advisor Department: Psychology

Funding Source: First Year Research Experience (FYRE)

SHORT PROJECT TITLE

Effects of Ally Confronation on Target Outcomes
SHORT ABSTRACT

Women often experience sexism in their everday STEM environments. The
negative impact could be lessened if an ally or bystander confronts the
perpetrator. The purpose of this study is to observe the effects of ally
confrontation on the target of the sexist action. The study design will be
presented with the study materials, measures, and hypotheses.

SHORT BIO IN 3rd PERSON

Gemma Flores-Olivas is a transfer student that is in senior standing in Electrical
Engineering. She is involved in the Society of Hispanic Professional Engineers, Society of
Physics Students, a Zeta Tau Alpha alumni, and William Jewell College Debate alumni.
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Carly Fox 51
Joint project with Madison Holly

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemical Engineering

Major: Chemical Engineering and Mechanical Engineering

Research Advisor: Sebastian Uribe

Advisor Department: Chemical Engineering

Funding Source:
SHORT PROJECT TITLE

Optimization of TBR Distribution: A CFD Approach
SHORT ABSTRACT

Trickle bed reactors are used to decontaminate heavy metals from
petroleum cuts turning the rest into hydrocarbon fuels. Trickle bed reactors
are commonly used in the petrochemical field of chemical engineering.
Despite this system being widely use in the industry there is still a need to
optimize these reactors so that these processes can be more efficient which
allows for time and money cuts. The present study is conducted to
determine the best way to fully optimize a trickle bed reactor. The first place
the study looks into is the distribution plate which is responsible for
premixing the gas and liquid going into the reactor. Ensuring the distribution
plate produces a homogeneous mixture allows for an enhanced throughput
of the reactor. In this study, the distributor plate design over the phase’s
distribution was analyzed using Computational Fluid Dynamic techniques.
STAR CCM+ was utilized to run simulations of the distributor plate to
determine the maldistribution coefficient within the trickle bed reactor; a
volume of fluids approach was used to approximate the fluid interactions.
These simulations were validated by comparing the predictions made by the
simulation against the experimental data that was measured previously.

SHORT BIO IN 3rd PERSON

Carly Fox is a senior in Mechanical Engineering at Missouri University of Science and
Technology. She did an internship with Aerojet Rocketdyne working as a quality
engineering intern. Outside of school she enjoys training her dog Flynn, and is involved
with Christian Campus Fellowship.
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Joint project with Rhys Timpe and Sage Wood

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Environmental Science

Research Advisor: Dr. Robin Verble

Advisor Department: Biological Sciences and Environmental Sciences

Funding Source: Department of Defense

SHORT PROJECT TITLE

Terrestrial Insect Diversity at Fort Leonard Wood
SHORT ABSTRACT

This project conducted studies of terrestrial insect diversity at Fort Leonard
Wood in summers 2021 and 2022. Primary goals of the study included
identification of species of concern, examination of conservation
management areas, potential for indicator species, and identification of
broad biodiversity on base. Specimens were collected using light sheet
trapping at night, UV bucket trapping, hand and net collection, funnel
trapping, pitfall trapping, malaise trapping, leaf litter sampling, pheromone
trapping, and pan trapping. Specimens were processed in the lab, pinned,
sorted, and identified. Preliminary data suggests that there is significant
biodiversity within Arthropoda within Missouri. Over 300 species of
night-flying moths have been identified to date, and approximately 20
species of ants have been identified. These data will inform management
and conservation activities on the base.

SHORT BIO IN 3rd PERSON

Arrie Gamble is a first-year Environmental Science major at Missouri S&T. He is
interested in veterinary care for farm animals and animal behavior. He works in the Verble
Pyroecology and Insect Ecology Laboratory. Arrie is from St. Robert, MO, where he likes
to draw and craft little trinkets.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Chemistry

Research Advisor: Dr. Katie Shannon
Advisor Department: Biological Sciences

Funding Source: FYRE Program
SHORT PROJECT TITLE

Dbf2 and Cytokinesis
SHORT ABSTRACT

Cytokinesis is the process in cell division where cytoplasm is divided
between two cells. Cytokinetic defects can lead to cancer, and these defects
can be studied using budding yeast. The Mitotic Exit Network, or MEN, is a
signaling pathway that allows a dividing cell to complete cytokinesis. Dbf2 is
a MEN protein kinase, and by regulating it through phosphorylation, its effect
on mitosis and cytokinesis can be studied. Mutant Dbf2 alleles have been
introduced into yeast cells. The strains tested have two copies of Dbf2. One
copy is a temperature sensitive mutant, and the other is a phosphorylation
mutant. The strains were plated separately on FOA to promote
recombination between the two alleles. Genomic DNA from these strains
was prepared, and PCR was used to amplify the Dbf2 gene. Once a
successful PCR is completed, DNA sequencing and mutant analysis will be
performed, to determine the success of recombination. The effects of the
phosphorylation defective DBF2 alleles on cytokinesis can be tested once
yeast cells with only the single mutant allele have been generated. Yeast
cells provide a simplified system to study effects of mutations in the Dbf2
kinase, and this information is relevant to human health. Dbf2 is a member
of the Ndr kinase family, and mutations in homologs of Dbf2 in humans can
lead to cancer.

SHORT BIO IN 3rd PERSON

Katharine is is a freshman in the Chemistry department, with a focus area of Biochemistry.
She is also working towards a minor in Biology, and is interested in pursuing academic
research after graduation. She enjoys spending time in the lab, and learning new
techniques. She was drawn to this project due to its real world implications in human
health.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemical and Biochemical Engineering

Major: Chemical Engineering

Research Advisor:  Dr. Monday Okoronkwo
Advisor Department: Chemical and Biochemical Engineering

Funding Source: National Science Foundation (NSF): Award # 1932690
SHORT PROJECT TITLE

Nano C-S-H Gel Influence on the Workability of Cement
SHORT ABSTRACT

The use of nanomaterials in modifying cement has gained attention in
recent decades. Research efforts are increasingly directed towards the use
of nanoparticles of calcium silicate hydrate (nano C-S-H) gel to provide a
seeding effect and nanoengineer cement-based materials for better
performance. C-S-H gel is the main binding phase of hydrated cement that
provides strength to the hardened cement material. The addition of nano
C-S-H seeds to cement paste has been shown to provide early-age strength
development. However, very little is known about the impacts on the cement
paste workability. This study presents a time-dependent rheological method
to quantify the effects of nano C-S-H gel on the workability of calcium
sulfoaluminate (CSA) cement and Portland cement pastes. The cement
pastes were seeded with nano C-S-H gels of varying Ca/Si compositions,
and the evolution of dynamic and static yield stresses and plastic viscosity
were measured as a function of time with the aid of a stress-controlled
advanced rheometer. The resulting yield stress evolution curves were
processed to quantify defined workability metrics, namely, (i) the flowability
loss rate, (ii) the placement limit, and (iii) the hardening rate. The
characterization of these workability metrics provides a robust assessment
of the critical regimes of the cement paste hydration which can guide
admixture selection and proportioning of the nano-modified cement pastes.

SHORT BIO IN 3rd PERSON

Kassandra Hayes is a senior Chemical Engineering major from Rolla, MO. She competes
in high jump and triple jump for the Track & Field team and is an active member of AIChE
and OXE. On campus, she supports the EHS department as a student technician and the
Marketing and Communications department as a student photographer. She also enjoys
sharing her passion for photography with other students as president of Photography
Club.
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Joint project with Carly Fox
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner

Department: Chemical Engineering Department
Major: Chemical Engineering

Research Advisor:  Sebastian Uribe
Advisor Department: Chemical Engineering

Funding Source:

SHORT PROJECT TITLE

Optimization of TBR Distribution: a CFD Approach
SHORT ABSTRACT

Optimization of Trickle Bed Reactor Distribution: a Computational Fluid
Dynamic Approach

Trickle bed reactors are used to decontaminate heavy metals from
petroleum cuts turning the rest into hydrocarbon fuels. Trickle bed reactors
are commonly used in the petrochemical field of chemical engineering.
Despite this system being widely use in the industry there is still a need to
optimize these reactors so that these processes can be more efficient which
allows for time and moneycuts. The present study is conducted to determine
the best way to fully optimize a trickle bed reactor.The first place the study
looks into is the distribution plate which is responsible for premixing the gas
and liquid going into the reactor. Ensuring the distribution plate produces a
homogeneous mixture allows for an enhanced throughput of the reactor. In
this study, the distributor plate design over the phase's distribution was
analyzed using Computational Fluid Dynamic techniques. STAR CCM+ was
utilized to run simulations of the distributor plate to determine the
maldistribution coefficient within the trickle bed reactor; a volume of fluids
approach was used to approximate the fluid interactions.These simulations
were validated by comparing the predictions made by the simulation against
the experimental data that was measured previously.

SHORT BIO IN 3rd PERSON

Madison Holly is a Junior at the Missouri University of Science and Technology studying
Chemical Engineering. She previously had an internship at Eagle Picher Technologies as
the Chemical Engineering R&D Intern where she first held a position in research. In
August, she joined the research team here at Missouri University of Science and
Technology. Outside of school she is heavily involved in the Christian Campus
Fellowship.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Engineering Management and Systems Engineering

Major: Engineering Management

Research Advisor:  Dr. Casey Canfield
Advisor Department: Engineering Management and Systems Engineering

Funding Source: NSF Grant Funding
SHORT PROJECT TITLE

Al Application in Kidney Transplant Healthcare
SHORT ABSTRACT

In kidney transplant healthcare, approximately 20% of procured kidneys are
not utilized, some of which is avoidable. Therefore, we are designing an
artificial intelligence (Al) decision support system to help transplant
stakeholders increase efficiency and minimize missed opportunities.
Literature suggests that it is valuable for users to have some control and/or
interaction with an Al system to better understand how and why it makes
mistakes (i.e., why they disagree with it). In addition, there are concerns
about designing an Al system that is trained on biased data. There is
evidence of racial bias in transplant outcomes, which could be perpetuated
or exaggerated by an Al system. Therefore, we need stakeholder input to
design a system that is sufficiently interactive and perceived as fair. To this
end, we are interviewing transplant surgeons and organ procurement
professionals as well as surveying transplant patients and the general public.
We will collect data on fairness notions, risk perceptions, interest in Al
adoption, and preferences for specific Al interactivity features. We will use
this input to guide efforts to create an Al system that is accurate, fair, and
useful.

SHORT BIO IN 3rd PERSON

Chase Johnson is an undergraduate research assistant in the Engineering Management
& Systems Engineering department and Psychology department at Missouri University of
Science and Technology. He is working towards a Bachelor of Science degree in
Engineering Management preceded by a Master of Science degree in Engineering
Management. His current research interests include the Al system generation for kidney
transplantation and combating pre-existing biases as well as the study of psychological
cognition and the response to visual and auditory stimuli.
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Clare Koerkenmeiler 57
Joint project with Erik Bergstrom, Molly Ripper, and Phuong Tran

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor: Dr. Andrea Scharf

Advisor Department: Biological Sciences

Funding Source:

SHORT PROJECT TITLE

Systematic analysis of C. elegans population dynamics
SHORT ABSTRACT

Birth and death rates control population dynamics. However, it is unknown
how different reproductive and aging traits impact the survival of populations.
To determine the effect of different lifespans and varying reproductive rates
on population dynamics, we analyzed wild type and mutant populations of
the model organism Caenorhabditis elegans in a laboratory ecosystem and
in the corresponding computational simulation wormPOP. We used mutants
of C. elegans with varying reproductive schedules as well as long- and
short-lived mutants. In lab, we collected data from experiments using the
mutant strains tra-3, which produces more eggs, and daf-2, which has a long
lifespan. Each lab member performed several simulation experiments with
varying lifespans and reproduction schedules. Thus, we will discuss the
impact of these different reproductive schedules and lifespans on the
population dynamics of C. elegans.

SHORT BIO IN 3rd PERSON

Clare Koerkenmeier is an undergraduate student at Missouri University of Science and
Technology majoring in Biological Sciences. There, she is active in the SCRUBS
pre-health organization, hall government, and student council. She is also a part of the
Kummer Vanguard Scholars program and Honors Academy. In the future, Clare intends
to attend medical school.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mechanical
Major: Mechanical/Aerospace

Research Advisor:  Dr. Douglas Bristow
Advisor Department: Mechanical

Funding Source:

SHORT PROJECT TITLE

Methodology for Repair Using Hybrid Manufacturing
SHORT ABSTRACT

This research project aims to develop a methodology for rebuilding and
machining damaged parts or tools back to their original condition by
integrating a 3D scanner to obtain their geometry. The primary objective of
this project is to achieve higher efficiency fabrication of parts, and enable
repair of high-value parts and tools. The project will utilize VXelements to
obtain and manipulate 3D scanning data, and employ Siemens NX software
to provide tool paths that simulate repair of parts using the DMG Mori
LaserTec 4300 hybrid manufacturing machine. The success of this project
has the potential to revolutionize manufacturing processes and reduce costs
associated with replacing high-value parts and tools.

SHORT BIO IN 3rd PERSON

Aniruddh Kommareddy is a sophomore at Missouri University of Science & Technology
pursuing degrees in Mechanical and Aerospace engineering. For a year, he has been on
the satellite research program, focusing on the propulsion system for a cube satellite.
Additionally, Aniruddh has been working as an undergraduate researcher under the
guidance of Dr. Bristow, developing a methodology for hybrid manufacturing.

Any modifications to the abstract form format will result in immediate disqualification
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Jack Lackman 59

Joint project with Daniel Barbosa

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mechanical and Aerospace Engineering

Major: Aerospace and Civil Engineering

Research Advisor:  Dr. Frank Liou

Advisor Department: Mechanical and Aerospace Engineering

Funding Source: GKN
SHORT PROJECT TITLE

Laser-aided Additive Manufacturing Processes (LAMP)
SHORT ABSTRACT

This research project investigates various LAMPs for the production of metal
parts. Our methods for comparing these processes included tensile testing,
scanning electron microscopy, and basic visual examination. Our analysis
suggests that not all LAMPs produce the same results. Some criteria like
time, expense, maintenance, and application can greatly affect which
process is most suitable. Our purpose on this project was to assist in the
development of these LAMPs.

SHORT BIO IN 3rd PERSON

Jack Lackman is a Sophomore in undergraduate mechanical engineering at Missouri
S&T. He is a Kummer Vanguard Scholar, and a Student Research Assistant in Dr. Frank
Liou's LAMP labs. Jack’s experience using 3D printers during PLTW in high school
attracted him to this project.

Any modifications to the abstract form format will result in immediate disqualification
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Avery Lyons 60

Joint project with Brendan Crotty

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mechanical and Aerospace Engineering

Major: Engineering Management

Research Advisor:  Dr. Phillip Mulligan

Advisor Department: Mechanical and Aerospace Engineering

Funding Source: Devcom Analysis Center - Ft. Leonard Wood
SHORT PROJECT TITLE

A Study of Machine Design - Additive Manufacturing
SHORT ABSTRACT

Additive manufacturing has become a forefront in current industry, however
many difficulties in field application have surfaced as the industry has grown.
Some of these difficulties include: the lack of industry wide standards,
manual post processing requirements, slow production speeds, print bed
materials and design, and inconsistencies in material properties and
extrusion. This research study aims to focus on the analysis of these issues
in the field of concrete 3D printing with an emphases on high strength
reinforced concretes in large scale construction applications.

With the issues mentioned above in mind, this study primarily focuses on the
machine design and material handling aspects. Some of the specific issue
and areas of development include print bed materials and their successes
and properties corelating to cracking and curing in the concrete. The
optimization of extrusion quality, nozzle flow, and material delivery within the
extrusion system. In addition, the printer gantry and loading design were
also areas of study and devolopment.

SHORT BIO IN 3rd PERSON

Avery Lyons is a Senior in Engineering Management at Missouri S&T currently pursuing a
graduate track during her last year of her undergraduate. She is currently the shop
foreman of the IDE class workshop and works directly under Dr. Phillip Mulligan as
research and project manager.

Any modifications to the abstract form format will result in immediate disqualification
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Andrew Madsen 61

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Physics

Research Advisor:  Dr. Shun Saito
Advisor Department: Physics

Funding Source: FYRE program
SHORT PROJECT TITLE

Dust Attenuation of Emission Lines in lllustrisTNG
SHORT ABSTRACT

All ongoing and future galaxy surveys targeting Dark Energy science
observe galaxies with string emission lines originating from their star-forming
regions, giving excellent opportunities to understand how these galaxies are
formed and evolved. One key ingredient is dust, because any dust particles
in a galaxy attenuates the emission lines. By analyzing state-of-the-art
cosmological galaxy formation simulations provided by the lllustris TNG, we
have examined the spectrum of HA, Oll, and OlIl across millions of galaxies
and used code from PEGASE to calculate the best estimate of dust
attenuation. We run the spectrum with and without dust attenuation through
a series of calculations to determine the dust attenuation factor (f), and then
we create a graph of f as a function of redshift (z) to display the evolution of
dust attenuation with time.The main goal of this research is to determine if
our results are consistent with other available datasets.

SHORT BIO IN 3rd PERSON

Andrew Madsen is a freshman majoring in Physics. He first started research with Dr. Shun
Saito in October 2022, and plans to continue doing research throughout his time at
Missouri S&T. After graduating from Missouri S&T, Andrew plans on getting a PhD in
Astrophysics so he can continue to research the stars.

Any modifications to the abstract form format will result in immediate disqualification
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Amelia Markwell 62
Joint project with Brook McCartney

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor:  Dr. David J Westenberg
Advisor Department: Biological Sciences

Funding Source: Biological Sciences Department

SHORT PROJECT TITLE

Eavesdropping on the Microbial World
SHORT ABSTRACT

Nitrogen-fixing bacteria form a symbiotic association with legume plants and
play a key role in crop health and productivity. This process is sensitive to
drought and desiccation, and the increasing challenge of climate change
impacts agricultural productivity. With soybeans being one of the main crops
grown in the state and Missouri being an essential contributor to global
soybean production, protecting it against drought is vital. Our lab is exploring
the development of drought-tolerant strains of Bradyrhizobium japonicum,
which forms a nitrogen-fixing symbiosis with soybeans. Drought-tolerant
strains of B. japonicum are already being produced; however, it is often
outcompeted by alternative’ non-drought-tolerant strains. To improve the
competitiveness of drought-tolerant strains, we are studying cell-cell
communication, which is believed to play a role in competitiveness. B.
japonicum uses small signal molecules called acyl-homoserine lactones
(HSLs) to communicate with each other in a process known as quorum
sensing. We are characterizing the HSLs produced by various strains of B.
japonicum to identify which HSLs play a role in competition and develop
strategies to manipulate the quorum sensing process to improve
competitiveness. We have determined different strains of B. japonicum
produce different types of HSLs at other times in the growth cycle.

SHORT BIO IN 3rd PERSON

Amelia Markwell is a current freshman studying biological sciences at Missouri S&T. She
graduated from MICDS in the class of 2022 and hopes to pursue a medical career
following her undergrad. Amelia has previously done psychology research with the
English department and is now working in the FYRE program to expand her knowledge in
microbiology. Amelia is from Seattle, WA and now lives with her family in St. Louis, MO. In
her free time, Amelia enjoys spending time with friends, reading, and playing instruments
in the Missouri S&T orchestra. Amelia is excited for the opportunities to come during her
time at S&T, and most look forward to the exciting people she will meet and places she’'ll

go.

Any modifications to the abstract form format will result in immediate disqualification
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Jackson Marlett 63

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Physics/Applied Mathematics

Research Advisor:  Marco Cavaglia
Advisor Department: Physics

Funding Source:

SHORT PROJECT TITLE

The Effects of Seismic Activity on LIGO Data
SHORT ABSTRACT

| am assisting Dr. Cavaglia in his research of whether seismic activity on
Earth has an effect on the data from the most recent LIGO run for
gravitational waves from space. The interferometer can use information
about gravitational waves to detect the possible presence of black holes. If
the LIGO run data was affected by seismic activity, it could potentially affect
the accuracy of detection.

SHORT BIO IN 3rd PERSON

Jackson Marlett is a Junior at Missouri S&T pursuing a dual major in Physics and Applied
Mathematics. He intends to pursue a Ph.D. in astrophysics after graduating with his
Bachelor's degree.

Any modifications to the abstract form format will result in immediate disqualification
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Brooke McCartney 64
Joint project with Amelia Markwell
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner

Department: Biological Sciences
Major: Biological Sciences

Research Advisor:  Dr. David Westenberg
Advisor Department: Biological Sciences

Funding Source:
SHORT PROJECT TITLE

Eavesdropping on the Microbial World
SHORT ABSTRACT

Nitrogen-fixing bacteria form a symbiotic association with legume plants and
play a key role in crop health and productivity. This process is sensitive to
drought and desiccation and the increasing challenge of climate change
impacts agricultural productivity. With soybeans being one of the main crops
grown in the state and Missouri being an important contributor to global
soybean production, protecting it against drought is vital. Our lab is exploring
the development of drought-tolerant strains of Bradyrhizobium japonicum,
which forms a nitrogen-fixing symbiosis with soybeans. Drought-tolerant
strains of B. japonicum are already being produced, however it is often
outcompeted by alternative’ non drought-tolerant strains. To improve the
competitiveness of drought-tolerant strains, we are studying cell-cell
communication which is believed to play a role in competitiveness. B.
japonicum uses small signal molecules called acyl-homoserine lactones
(HSLs) to communicate with each other in a process known as quorum
sensing. We are characterizing the HSLs produced by various strains of B.
japonicum to identify which HSLs play a role in competition and develop
strategies to manipulate the quorum sensing process to improve
competitiveness. We have determined different strains of B. japonicum
produce different types of HSLs and at different times in the growth cycle.

SHORT BIO IN 3rd PERSON

Brooke is a volunteer research assistant in Dr. Westenberg's research lab. She is a
sophomore working towards a Bachelors of Science in Biological Sciences and a Minor in
Chemistry. Brooke studies with an emphasis in Microbiology.

Any modifications to the abstract form format will result in immediate disqualification
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Kaitlin Miles 65

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry

Major: Chemistry

Research Advisor:  Dr. Klaus Woelk
Advisor Department: Chemistry

Funding Source: FYRE
SHORT PROJECT TITLE

Magnetic Resonance Relaxation Studies
SHORT ABSTRACT

Nuclear Magnetic Resonance (NMR) spectroscopy is a well-known
analytical technique that uses the excitation of nuclear spins for solving
chemical structures and conformations. Relaxometry is an emerging field of
NMR spectroscopy where information is gained about interactions of nuclear
spins with their surroundings. In relaxometry investigations, the time it takes
for excited spins to return to equilibrium (i.e., relaxation time) is observed
providing insight into viscosity, local mobility, or other properties based on
molecular motion and intermolecular forces. The CPMG
(Carr-Purcell-Meiboom-Gill) NMR relaxation technique on a high-resolution
NMR spectrometer is tested for its reliability, reproducibility, and robustness.
The CPMG technique is used to support several ongoing research projects.
For example, NMR relaxation experiments were conducted to investigate
new, aged, and rejuvenated asphalt samples as well as the industrial
production of methanol from natural gas. The deterioration of asphalt is a
major infrastructure problem and its rejuvenation an important field of
research and development. The investigation into the methanol synthesis is
expected to gain insights into its reaction mechanism and potentially lead to
improvements in this large-scale industrial catalytic reaction.

SHORT BIO IN 3rd PERSON

Kaitlin Miles came to Missouri S&T from Griggsville lllinois. She is a freshman Vanguard
Scholar majoring in chemistry with an emphasis in Biochemistry. She was awarded
First-Year Research Experience (FYRE) from the College of Arts, Science, and Education
to conduct a research project in physical chemistry and spectroscopy. Kaitlin's career
goals involve conducting chemical research for environmental conservation and
developing practical methods of handling dangerous chemicals.

Any modifications to the abstract form format will result in immediate disqualification
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Caleb Moellenhoff 66
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Doshi Department of Chemical and Biochemical Engineering

Major: Chemical Engineering

Research Advisor:  Dr. Joseph Smith
Advisor Department: Doshi Department of Chemical and Biochemical Engineering

Funding Source:

SHORT PROJECT TITLE

Novel Supercritical Biodiesel Process Design
SHORT ABSTRACT

By reducing the net anthropogenic (man-produced) carbon emissions from
burning fossil fuels, biodiesel remains an attractive alternative to
petroleum-derived diesel fuels. However, currently, the production of
biodiesel remains slow, costly, and impractical, limiting biodiesel's production
and use in society. Aiming to reduce cost and limit environmental impact in
biodiesel production, a novel transportable modular biodiesel refinery has
been developed. Compared to conventional biodiesel production facilities,
this refinery, relying on the principles of Process Intensification, differentiates
itself by its 1) modular design, 2) transportable configuration, 3) novel
reactor technology, and 4) improved separation and purification technology.
In order to make this proposed solution an operational plant, a
comprehensive design package has been developed for this refinery. This
includes: 1) Piping and Instrumentation Diagram (P&ID). 2) Hazard and
Operability Study (HAZOP). 3) Bill of materials. 4) ASPEN model.
Establishing this innovative technology for the biodiesel industry will support
a better, more sustainable future.

SHORT BIO IN 3rd PERSON

Caleb Moellenhoff, originally from Ballwin, MO, is a junior in Chemical Engineering. Caleb
has been doing research with the Bioenergy Systems & Technology Laboratory team
since January 2022. In 2022, he placed first at the UGRC and CSTS Student Research
Symposium. For his on-going work, he received a national grant from the Clean Fuels
Foundation and had the opportunity to present at the 2022 AIChE Annual Student
Conference in Phoenix and the Clean Fuels Alliance America Sustainability Workshop in
St. Louis. He also has internship experience in polymer and pharmaceutical
manufacturing. When he is not studying or doing research, Caleb enjoys being involved in
Christian Campus Fellowship, running, reading, and playing the piano.

Any modifications to the abstract form format will result in immediate disqualification
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Wesley Moore 67

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Nuclear Engineering and Radiation Science

Major: Nuclear Engineering

Research Advisor: Carlos Castafio Giraldo
Advisor Department: Nuclear Engineering and Radiation Science

Funding Source: None

SHORT PROJECT TITLE

Simulation of CO2 Reduction via lon Impact in-Reactor
SHORT ABSTRACT

In the light of the current climate crisis humanity faces, a carbon-neutral
footprint is desirable, but the high energy cost of chemical CO2 reduction,
and the inefficiencies of CO2 sequestration present a challenge.
Accordingly, a special integrated system for nuclear reactors designed to
reduce CO2 to CO via radiation bombardment may present a new solution.
This project intends to serve as a proof-of-concept for the dissociation of
CO2 to CO when subjected to high-energy ion impact. Simulation of such
impact will be used to assess the viability of nuclear reactor CO2 reduction
systems. In a world where fossil fuel consumption is driving an
environmental decline, it is key to invent new, greener methods of fuel
production based on carbon neutrality.

SHORT BIO IN 3rd PERSON

Wesley Moore is a sophomore majoring in Nuclear Engineering. They are pursuing a
minor in Computer Science, which has encouraged their exploration of molecular
dynamics and quantum chemistry simulation. Wesley has an appreciation and love for
nature, and so was inspired by Dr. Castafio's ideas for a carbon-neutral fuel cycle.

Any modifications to the abstract form format will result in immediate disqualification
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Joseph Nguyen 68

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mechanical and Aerospace Engineering

Major: Mechanical Engineering

Research Advisor: Dr. Hank Pernick
Advisor Department: Mechanical and Aerospace Engineering

Funding Source:

SHORT PROJECT TITLE

Pulse Density Modulation of Propulsion System
SHORT ABSTRACT

Pulse Density Modulation (PDM) is a technique often used to convert a
complex multi-bit signal into a simpler binary signal. The aim of PDM testing
of cold gas propulsion systems is to demonstrate the technique to precisely
control the thrust, propellant consumption, and duration of burns by
adjusting the duration and frequency of pulses. To control the amount of
thrust being produced from the cold gas propulsion system, the apparatus is
controlled by a microcontroller that works by turning on and off a solenoid
valve creating a series of short pulses of propellant flow. The tests included
multiple variations of the propulsion apparatus which ran under atmospheric
and vacuum conditions. The PDM of cold gas propulsion systems
demonstrated the capability to precisely control thrust and the duration of
burns when firing. The PDM technique can be a useful tool to achieve a
high level of precise attitude and orbit control in small to medium sized
satellites.

SHORT BIO IN 3rd PERSON

Joseph Nguyen is a second-year undergraduate student majoring in Mechanical
Engineering from Springfield, Missouri. Joseph currently serves as the Student Director of
the Missouri S&T Satellite Research Team and is a Kummer Vanguard Scholar. Joseph
formerly served as a PRO Leader and Opening Week Mentor Coordinator. Outside of
school, Joseph enjoys photography and videography, building networks of friendships,
exploring new destinations, and working with his hands.

After graduation, Joseph hopes to obtain a job in the space industry working on satellites

or space-related crafts and become an influence for minority, first-generation college
students.
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Justin Nulsen 69
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry

Major: Bachelor of Science Chemistry

Research Advisor: Rainer Glaser
Advisor Department: Office of Graduate Education

Funding Source: Glaser Research Group

SHORT PROJECT TITLE

Synthesis and Characterization of (MeO, Br)-Butadiene
SHORT ABSTRACT

Polar molecules crystallize as to compensate dipole moments because
collinear dipoles prefer parallel alignment while side-by-side dipoles prefer to
be antiparallel. However, a large macroscopic dipole moment is one of the
criterion necessary for strong non-linear optical (NLO) effects in crystals for
electro-optic and terahertz applications, and the fabrication of polar crystals
presents a grand challenge. Only a few examples where significant dipole
parallel alignment have been realized in crystals. Growing dipole parallel
aligned crystals has been realized by rational design. Unsymmetrical
acetophenone azines, (Me, RO, Y)-azines, (ROPhC(CH3)=NN=C(CH3)
PhY), where R = alkyl, phenyl and Y = F, CI, Br, | result in polar crystals with
complete dipole parallel alignment.

Butadiene analogs are suspected to produce stronger NLO effects for
crystals with perfect dipole parallel alignment due to their larger conjugation
lengths and higher dipole moments. Methoxy series butadiene analogs of
(MeO, Y)-azines are MeOPhCH=CHCH=CHPhY. Members of this series
were successfully synthesized, including (E,E)-1-(4-bromophenyl)-4-
(4-methoxyphenyl)buta-1,3-diene. Synthesis of (MeO, Y)-butadienes, their
spectroscopic properties including luminescence, and their crystallization
behavior and crystal structures will be reported.

SHORT BIO IN 3rd PERSON

Justin Nulsen is an undergraduate student at the Missouri University of Science and
Technology (S&T). He is a senior in the Department of Chemistry working towards his
Bachelor's of Science in the field, and he currently possesses an Associate's Degree of
Arts and Science from Jefferson College. Interests in the field for him include organic and
synthetic chemistry. Outside of chemistry, Justin is involved with the LEAD program and
has interests in cooking, sculpting, and fishing.

In Justin's time at S&T, he has worked with Dr. Vadym Mochalin as part of the First Year
Research Experience (FYRE) program on the synthesis and study of MXenes. He
currently works with Dr. Rainer Glaser's research group under Harmeet Bhoday on the
organic synthesis of novel butadienes and the study of the structures' potential
dipole-parallel aligned properties. He has been trained for and worked with 1D and 2D
liquid NMR, FTIR, UV-Vis Absorbance, Fluorescence, TGA, GC-MS, and LC-MS forms of
spectroscopy.
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Amelia Pearson 70

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biology

Major: Environmental Science

Research Advisor:  Robin Verble
Advisor Department: Environmental Science

Funding Source:

SHORT PROJECT TITLE

Environmental Health of Wildland Firefighters
SHORT ABSTRACT

Wildland firefighters are confronted with many different hazards in their daily
work lives that are uniquely challenging relative to their physical and
occupational environments. In addition to smoke and heat, they are exposed
to variable and extended work schedules and traverse complex landscapes
and terrain. These trials have distinctive effects on the health of wildland
firefighters. We examined the characteristics of the corpus of literature
regarding the environmental health of wildland firefighters. Questions remain
relatively unexplored at spatial and topical scales, and further work is
needed to sufficiently address important issues in this field.

SHORT BIO IN 3rd PERSON
Amelia Pearson is a freshman Environmental Science.
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Emma Puetz 71

Joint project with Audrey Williams

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Geology and Geophysics
Major: Geology

Research Advisor:  Francisca Oboh-lkuenobe
Advisor Department: Geology and Geophysics

Funding Source: OURE Program
SHORT PROJECT TITLE

Comparison of Three Microvertebrate Assemblages
SHORT ABSTRACT

The Upper Hell Creek Formation in Montana has been of interest to
geoscientists due to the vertebrate fossils it preserves. Many of these fossils
provide information about the history of the region due to their depositional
conditions, stratigraphic location, and preservation qualities. The faunal
composition of the Maastrichtian stage, which is located right below the
Cretaceous/Paleogene (K/Pg) boundary, is of interest in this study, which
sampled three microsites from the upper Hell Creek Formation in eastern
Montana to collect fossil material just below the boundary. The
microvertebrate assemblages contain numerous species of turtles,
crocodiles, fish, and even mammals, and were found alongside the infamous
macrovertebrates of the time, the dinosaurs. Stratigraphic field
measurements indicate that the elevations of the microsites occur at
different depths below the K/Pg boundary, suggesting slight variations in the
fossil assemblages at each site. Thus, an in-depth understanding of the
organisms that lived during the latest Cretaceous time provides useful
information for interpreting the region's paleoenvironment and paleoecology.

SHORT BIO IN 3rd PERSON

Emma Puetz is a senior majoring in Geology, with a focus in Paleontology, and minoring
in French. Her current interest of study is the Mesozoic era focusing on the end
Cretaceous mass extinction. She is a 4.0 student and on the Missouri S&T cross country
and track team. She is also the Vice President of the C.L. Dake Geological Society. Her
hobbies include running, hiking, backpacking, travelling, and spending time with her family
and friends.
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Gabriel Riddle 72

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry / Civil Engineering

Major: Physics

Research Advisor:  Dr. Klaus Woelk
Advisor Department: Chemistry

Funding Source: OURE
SHORT PROJECT TITLE

Where the Rubber Meets the Road
SHORT ABSTRACT

Asphalt is a relatively inexpensive material commonly used for road
pavements. However, asphalt pavements age through exposure to air and
UV radiation, causing them to lose elasticity, which can lead to cracks and
potholes. Several pavement treatments are in use for rejuvenating aging
asphalt, so that cracking and the lifetime of pavements extended. Modern,
sustainable treatments include the use of pyrolysis oils from used car tires.
However, it is not clear whether pyrolysis oils truly rejuvenate asphalt or
whether they provide a rather superficial treatment without a long-term
effect.

Nuclear Magnetic Resonance (NMR) relaxometry is a scientific area that
provides insight into the molecular environment of organic materials. NMR
relaxometry will be used to investigate the organic binder materials in
asphalt to establish a performance measure for the quality and durability of
road pavements. Because NMR relaxometry probes into the molecular
environments, the results of this project will be different from current asphalt
performance tests that measure bulk properties such as strength, elasticity,
or viscosity. It is expected that NMR relaxometry results provides an
advanced, complimentory predictor for the long-term stability of new, aged,
and rejuvenated asphalt.

SHORT BIO IN 3rd PERSON

Gabriel Riddle is a second-year physics major at Missouri S&T, where he is a Kummer
Vanguard Scholar and Peer Mentor. He is also a LEAD peer tutor, a member of the
Honors Academy, and has consistently made the Dean's List. Gabriel's research journey
began as a First-Year Research Experience (FYRE) student, and he has since completed
a summer research internship and continues his research as an Opportunity for
Undergraduate Research Experience (OURE) student.

Any modifications to the abstract form format will result in immediate disqualification
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Molly Ripper 73
Joint Project with Erik Bergstrom, Clare Koerkenmeier, and Phuong Tran

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor: Dr. Andrea Scharf

Advisor Department: Biological Sciences

Funding Source: Missouri S&T

SHORT PROJECT TITLE

Systematic analysis of C. elegans population dynamics
SHORT ABSTRACT

Birth and death rates control population dynamics. However, it is unknown
how different reproductive and aging traits impact the survival of populations.
To determine the effect of different lifespans and varying reproductive rates
on population dynamics, we analyzed wild type and mutant populations of
the model organism Caenorhabditis elegans in a laboratory ecosystem and
in the corresponding computational simulation wormPOP. We used mutants
of C. elegans with varying reproductive schedules as well as long- and
short-lived mutants. In lab, we collected data from experiments using the
mutant strains tra-3, which produces more eggs, and daf-2, which has a long
lifespan. Each lab member performed several simulation experiments with
varying lifespans and reproduction schedules. Thus, we will discuss the
impact of these different reproductive schedules and lifespans on the
population dynamics of C. elegans.

SHORT BIO IN 3rd PERSON

Molly Ripper is a senior from St. Louis, Missouri, majoring in biological sciences with
minors in bioinformatics and chemistry. She currently holds positions as president of Phi
Sigma Biological Honors Society, lab manager of iIGEM Design Team, and philanthropy
treasurer of Chi Omega sorority. She is also a member of Helix life sciences club and
participates in undergraduate research. After graduation, she wants to continue her
education in biology, specifically in human genetics.

Any modifications to the abstract form format will result in immediate disqualification
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Yaroslav Rynza 74

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemical and Biochemical Engineering

Major: Biochemical Engineering

Research Advisor:  Dr. David Westenberg
Advisor Department: Biological Sciences

Funding Source: Biological Sciences Department
SHORT PROJECT TITLE
Antibacterial Properties of Bioactive Materials

SHORT ABSTRACT

Prevention of infection is a major concern after medical procedures or when
dealing with open wounds from injury or as complications from various
health conditions. Bioactive materials paved the way for more potent
methods in dealing with nosocomial infections. Bioactive materials display
high osteoconductive and osteogenic properties, angiogenic potential,
biocompatability, and biodegradability. Development of bioactive materials
for bone and tissue repair is a growing market for use in wound healing. In
particular, borate bioactive glasses are attractive because of their high
degradation rate. Incorporating various ions and metals into the borate
bioactive glass enhances antibacterial acitivity of it. In this study we are
using various methods to compare the antibacterial properties of several
commercially available materials. The materials were tested against 3
clinically relevant bacteria (Staphylococcus epidermidis, Escherichia coli,
and Pseudomonas aeruginosa) to measure inhibition of bacterial growth.

SHORT BIO IN 3rd PERSON

Yaroslav Rynza is a sophomore studying Biochemical Engineering with a minor in
Biomedical Engineering. Yaroslav is a lab assistant in Dr. Westenberg's lab and it's his
first time working on a research project. He is active in different organizations such as
iIGEM and International Students Club. In his free time, Yaroslav enjoys hiking, rock
climbing, and reading, among other hobbies. After graduation, Yaroslav is aiming at
becoming a process engineer in a pharmaceutical industry.

Any modifications to the abstract form format will result in immediate disqualification
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Josh Schmidt 75

Joint project James Barklage

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Electrical and Computer Engineering
Major: Electrical Engineering

Research Advisor:  Mina Esmaeelpour
Advisor Department: Electrical and Computer Engineering

Funding Source: Electrical and Computer Engineering Department

SHORT PROJECT TITLE

Improving Gamma Ray Detection with Interferometry
SHORT ABSTRACT

In the field of medicine, positron emission tomography (PET) scans are
commonly used to detect the location of tumors in the body. This is done by
injecting a mixture of glucose and radioactive substances near the
suspected region of the tumor present. Typically, the tumor consumes the
mixture referred to as Fluorodeoxyglucose-18 (FDG-18). After consumption,
the radioactive particles decay into two gamma-ray photons that are ejected
in an anti-parallel fashion. The gamma-ray photons are detected by two
inorganic scintillator crystals for the express purpose of locating the tumor.
The location of the tumor can be determined by the difference in the time of
flight between the two photons. The major issue that arises from this form of
analysis is that it can only be accurate up to 5 millimeters. This inaccuracy is
due to the photons not immediately stopping upon contact with the
scintillators. The proposed research would include a more accurate
detection method of gamma-ray photon absorption through the use of a
Fabry-Perot Interferometer and measuring the change in resonance of the
scintillator on the impact of the photon. This would be done by using a
Fabry-Perot Interferometer and measuring its static resonance versus
resonance upon impact and later stages of decay. This data analysis will
improve the accuracy of current PET scan technologies.

SHORT BIO IN 3rd PERSON

Josh Schmidt is a sophomore from Saint Louis, Missouri majoring in Electrical
Engineering and Mathematics with a minor in Computer Science. Josh discovered his
love for research and development from his internship over the summer. He brought the
skills he developed at the internship to Dr. Esmaeelpour's lab. He has spent his second
year in the lab learning about light and its unique characteristics and properties. When he
is not working in the lab, he is working as the Office of PR for the Solar Car Design Team
and a member of its Electrical Team.
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Samuel Schrader 76

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Physics

Research Advisor:  Dr. Carlos H. Castano
Advisor Department: Nuclear Engineering

Funding Source: Opportunities for Undergraduate Research Experience
SHORT PROJECT TITLE

Radon-Carbon Nanoparticle Design
SHORT ABSTRACT

This project seeks investigates the interactions between the isotope
Radon-222 and carbon nanostructures. The goal is to find a carbon
nanostructure that Rn-222 can attach to. If this is found, further engineering
would be pursued to develop a nanopatrticle consisted of the Carbon with
Radon attached, and then a coating in folic acid. By taking advantage of
Rn-222's short half life and the folate receptors of cancer cells, this
nanoparticle could theoretically be used in a method of cancer treatment
known as targeted alpha therapy.

SHORT BIO IN 3rd PERSON

Samuel Schrader is a 2nd year Physics major at Missouri S&T. He's very interested in
fundamental physics, and hopes to pursue a further education in Nuclear and Particle
Physics after completing his bachelor's degree.

Any modifications to the abstract form format will result in immediate disqualification
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Bennet Scott 77

Joint project with Jamie Christensen, Eric Deck, and Dillon Thompson

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry
Major: Chemistry/Environmental Science

Research Advisor:  Jeffery Winiarz
Advisor Department: Chemistry

Funding Source: DoC and CASE
SHORT PROJECT TITLE

Enhancing Charge-transfer in Photorefractive NCs
SHORT ABSTRACT

Diffraction efficiencies, operational voltages and response times associated
with PR inorganic-organic composites do not equal that of their all-organic
counterparts and must be improved to meet the requirements of projected
applications. To attend to these concerns innovative methods must be
devised allowing for the PR performance to be optimized for a specified
application. This optimization can be accomplished through prudent choice
of the nanocrystalline photosensitizers properties. Advancements in the
syntheses of semiconductor nanocrystals have significantly improved control
over nanocrystal morphology and surface characteristics. Despite these
Improvements, several problems continue to plague this class of
photosensitizers. Specifically, prevent aggregation of the nanocrystals, they
must be passivated with organic molecules during the synthetic process.
Most common among these capping molecules is trioctylphosphine (TOP).
However, due to their bulky and aliphatic nature, these passivating
molecules also tend to act as an insulator to the charge-transfer process
thus drastically reduce the efficiency of the photosensitizer. To increase the
efficiency, the nanocrystals need to passivated with a ligand which is more
conducive to the charge-transfer process. We describe a method by which
photosensitizing nanocrystals are passivated using ligands which have
already demonstrated their conduciveness to the charge-transfer process.

SHORT BIO IN 3rd PERSON

A first year student double majoring in chemistry and environmental science and is
participating in the FYRE program. Designs and creates the logos and other artistic
designs for the S&T Birding Club. An immense lover of cats and science.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Nuclear Engineering

Major: Nuclear Engineering

Research Advisor:  Dr. Carlos Castano
Advisor Department: Nuclear Engineering

Funding Source: OURE
SHORT PROJECT TITLE

Designing Nanoparticles to Target Cancer Cells
SHORT ABSTRACT

Nano particles are an oft discussed treatment for various diseases,
especially for cancer. Cancer treatments often cost hundreds of thousands
of dollars, and have severe effects on the body. This project was to
determine a cost reducing method to produce a nanoparticle-carrying chain
that could be safely injected into an individual with certain types of cancer.
By using a polymer as well as a tracer attached to each other through
irradiation, a radioactive nanoparticle could then be affixed to the chain and
used as a form of targeted radiotherapy. The expected outcome of this
experiment was the creation of a suitable linker to which a radioactive
particle could be attached. This is not a new field of research, and there are
several papers documenting the creation of such a treatment, but not with a
cost-effective mindset. This experiment was conducted by creating several
diluted mixtures of 12mg/L Folic Acid, introduced to a polymer,
Polyvinylpyrrolidone, and bombarded by gammas and neutrons to break and
bind the two together. So far, the research is inconclusive on the creation of
the linked particles, and more trials will need to be run to effectively
determine if this linked chain is created.

SHORT BIO IN 3rd PERSON

Matthew Shannon is a Sophomore earning his degree in Nuclear Engineering at Missouri
S&T. He wants to focus his studies on nuclear medicine, and find new methods for
treating diseases using nuclear technology. Along with his sponsor Dr. Castano and
funding from OURE, Matthew is researching the use of radioactive nanopatrticles for
cancer treatment. He values the importance of safe and effective medical treatments
available to all people, regardless of wealth. He is very passionate about the nuclear field,
and hopes to see a return of public excitement and acceptance towards it. Matthew's
personal interests are completing his bachelor's degree, and pursuing a master's degree
in Nuclear Medicine.
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Evonne Siampos 79

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Electrical and Computer Engineering

Major: Computer Engineering

Research Advisor:  Dr. Jonathan Kimball
Advisor Department: Electrical and Computer Engineering

Funding Source: Bitrode

SHORT PROJECT TITLE

Enabling Extreme Fast Charging with Energy Storage
SHORT ABSTRACT

The objective of the overall project is to "design and demonstrate an extreme
fast charging (XFC) station exceeding 1 MW in scale." The project's
implementation would ideally be used as a gas station for electric vehicles.

| worked on the software that transmitted data to a PowerPC via
ethernet/UDP. This data consisted of the current setpoint in the Energy
Storage System Power Buffering process and current setpoint in the Electric
Vehicle charging process. The program would then receive parameters used
for a charging algorithm.

SHORT BIO IN 3rd PERSON

Evonne Siampos, a sophomore in Computer Engineering, is thrilled to have contributed to
the growing world of electric-powered vehicles. She is excitied by the idea of continuing to
persue similar avenues after graduating. Outside of academics, she is currently the
Director of Career and Personal Development in the Chi Omega Fraternity, a member of
the Order of Omega Honors Academy, and a member of the Kummer Vanguard Institute.

Any modifications to the abstract form format will result in immediate disqualification
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Heath St. Dennis 80

Joint project with Christian Bigler

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biology

Research Advisor:  Dr. Duvernell

Advisor Department: Biological Sciences

Funding Source: OURE
SHORT PROJECT TITLE

Molecular Genetics and Phylogeography of N. dorsalis
SHORT ABSTRACT

North American river systems exhibit diverse communities of freshwater fish,
which are among the most diverse in the world. This diverse speciation is
due in part to the extensive impact of Pleistocene era glaciation, which drove
northerly distributed species freshwater species to seek refuge in more
southern habits during maximum glaciation. Once the glaciers retreated, the
species redistributed back to more northern habitats of their drainages.
Some broadly distributed northern species such as the Bigmouth Shiner,
Notropis dorsalis, may comprise multiple divergent and geographically
separated lineages. N. dorsalis is a species of minnow native to small
streams throughout central North America, occurring throughout tributaries
of the Missouri River, upper Mississippi River, and tributaries of Lake
Michigan and Lake Erie. All known populations of N. dorsalis exhibit
homogeneous morphology. We hypothesized that geographically separate
populations would contain genetically distinct groups known as cryptic
species. Using molecular genetics, it was possible to compare genetic
variations in N. dorsalis samples. We created two phylogenies. Our first
phylogeny was constructed through sequencing the cytochrome B gene, a
highly variable region of mitochondrial DNA. Our second phylogeny was
constructed tThis study has yielded promising data in the form of six distinct
clades, each corresponding to a distinct geographic region and watershed.

SHORT BIO IN 3rd PERSON

Heath St. Dennis is a Senior majoring in Biological Sciences and Psychology with minors
in Chemistry and Biomedical Engineering. He transferred to S&T last year as a
Freshman/Junior after completing his AS in Biology as dual credit in high school. Heath is
beginning an MS in Chemistry in the fall in pursuit of his goal to be a pharmaceutical
researcher.
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Kazuma Taira 81

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences
Major: Biological Sciences

Research Advisor: Dr. Manashi Nath
Advisor Department: Chemistry

Funding Source: NSF DMR
SHORT PROJECT TITLE

Non-Enzymatic Electrochemical Sensors
SHORT ABSTRACT

By employing a simple hydrothermal process, a new class of binary metal
chalcogenide material has been synthesized and anchored on carbon cloth
for dopamine sensor. X-ray diffraction (XRD), field emission scanning
electron microscope (FESEM), and transmission electron microscopy (TEM)
were utilized to describe the hexagonal crystal structure and nanorod
morphology of the as synthesised Cobalt telluride. As-prepared electrode
examined using cyclic voltammetry, differential pulse voltammetry,
chrono-amperometry, and impedance spectroscopy. These electrochemical
techniques are usually facile techniques that are sensitive and selective to
specific analytes based on their chemical composition, making them the
most efficient for biosensing application. The Cobalt telluride electrode, as
an active catalyst material for dopamine detection, has a boosting sensitivity
of 18.43 pA-1 pM-1 cm-2, a low limit of detection of 0.128 uM, negligible
interference ability from other analytes, and good stability. Additionally, the
sensing electrode's excellent electrochemical performance is demonstrated
through the detection of dopamine in actual bovine serum.

SHORT BIO IN 3rd PERSON

Kazuma is an undergraduate student in the department of Biological Sciences. He has
currently started working with Dr. Manashi Nath. Kazuma is working on a project
Non-Enzymatic Electrochemical Sensors. He is working on synthesis of metal
chalcogenides for biosensing applications.
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Dillon Thompson 82

Joint project with Jamie Christensen, Eric Deck, and Bennett Scott

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Chemistry

Major: Chemical Engineering

Research Advisor:  Dr. Jeffrey Winiarz

Advisor Department: Chemistry

Funding Source: Chemistry Department

SHORT PROJECT TITLE

Ligand Exchange on Nanocrystals to Enhance Transfer
SHORT ABSTRACT

Various types of nanocrystals have been used in the photosensitization of
photorefractive polymer-based composites, with cadmium selenide being
one of the most studied materials for this application. While this class of
inorganic-organic hybrid polymeric composites shows promise, the
technology is still in its infancy and much work is needed to exploit its full
potential. Diffraction efficiencies, operational voltages and response times
associated with PR inorganic-organic composites do not equal that of their
all-organic counterparts and must be improved to meet the requirements of
projected applications. To attend to these concerns innovations must be
devised allowing for the PR performance to be optimized. This optimization
can be accomplished through choice of the nanocrystalline photosensitizer’s
properties. Advancements in the syntheses of semiconductor nanocrystals
have significantly improved control over nanocrystal morphology. Despite
these improvements, several problems continue to plague this class of
photosensitizers. Unfortunately, these passivating molecules also act as an
insulator to the charge-transfer process and drastically reduce the efficiency
of the photosensitizer. To increase the efficiency, the nanocrystals need to
passivated with a ligand which is more conducive to the charge-transfer
process. Here we describe a method by which photosensitizing nanocrystals
are passivated using ligands.

SHORT BIO IN 3rd PERSON

Dillon Thompson is a senior chemical engineering student who is currently planning to
enroll to Missouri University of Science and Technology Chemistry Department's PhD
program. He plans to continue his research with his advisor, Dr. Winiarz, in the listed
research on complex nanocrystals, and is eager to expand his knowledge as both an
engineer and scientist.
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Rhys Timpe 83

Joint project with Arrie Gamble and Sage Wood

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor: Dr. Robin Verble

Advisor Department: Biological Sciences and Environmental Sciences

Funding Source: Department of Defense

SHORT PROJECT TITLE

Terrestrial Insect Diversity at Fort Leonard Wood
SHORT ABSTRACT

This project conducted studies of terrestrial insect diversity at Fort Leonard
Wood in summers 2021 and 2022. Primary goals of the study included
identification of species of concern, examination of conservation
management areas, potential for indicator species, and identification of
broad biodiversity on base. Specimens were collected using light sheet
trapping at night, UV bucket trapping, hand and net collection, funnel
trapping, pitfall trapping, malaise trapping, leaf litter sampling, pheromone
trapping, and pan trapping. Specimens were processed in the lab, pinned,
sorted, and identified. Preliminary data suggests that there is significant
biodiversity within Arthropoda within Missouri. Over 300 species of
night-flying moths have been identified to date, and approximately 20
species of ants have been identified. These data will inform management
and conservation activities on the base.

SHORT BIO IN 3rd PERSON

Rhys Timpe is a junior in Biological Sciences at Missouri S&T. Xe is interested in
parasitoid wasp ecology, behavioral entomology, and plant-insect interactions. Xe is from
Lake St. Louis, Missouri and works in the Verble Pyroecology and Insect Ecology
Laboratory. Xe is currently working on organization of specimens and the maintenance of
insect colonies in the lab.
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Phuong Tran 84
Joint project with Erik Bergstrom, Clare Koerkenmeier, and Molly Ripper

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor:  Andrea Scharf

Advisor Department: Biological Sciences

Funding Source:

SHORT PROJECT TITLE

Systematic analysis of C. elegans population dynamics
SHORT ABSTRACT

Birth and death rates control population dynamics. However, it is unknown
how different reproductive and aging traits impact the survival of populations.
To determine the effect of different lifespans and varying reproductive rates
on population dynamics, we analyzed wild type and mutant populations of
the model organism Caenorhabditis elegans in a laboratory ecosystem and
in the corresponding computational simulation wormPOP. We used mutants
of C. elegans with varying reproductive schedules as well as long- and
short-lived mutants. In lab, we collected data from experiments using the
mutant strains tra-3, which produces more eggs, and daf-2, which has a long
lifespan. Each lab member performed several simulation experiments with
varying lifespans and reproduction schedules. Thus, we will discuss the
impact of these different reproductive schedules and lifespans on the
population dynamics of C. elegans.

SHORT BIO IN 3rd PERSON

Phuong Tran is a senior majoring in Biological Sciences at Missouri University of Science
& Technology. She was born in Tién Giang, Vietnam, but she moved to Alton, Illinois in
2009. Outside of academics, she likes to do volunteer work with organizations on campus
like SCRUBS and Asian American Association. Phuong is graduating in May 2023. She
wishes to become a research scientist that contributes to development of medications and
vaccines for diseases.
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Audrey Williams 85
Joint project with Emma Puetz
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner

Department: Geology and Geophysics
Major: Geology

Research Advisor:  Francisca Oboh-lkuenobe
Advisor Department: Geology and Geophysics

Funding Source: OURE program
SHORT PROJECT TITLE

Comparison of Three Microvertebrate Assemblages
SHORT ABSTRACT

The Upper Hell Creek Formation in Montana has been of interest to
geoscientists due to the vertebrate fossils it preserves. Many of these fossils
provide information about the history of the region due to their depositional
conditions, stratigraphic location, and preservation qualities. The faunal
composition of the Maastrichtian stage, which is located right below the
Cretaceous/Paleogene (K/Pg) boundary, is of interest in this study, which
sampled three microsites from the upper Hell Creek Formation in eastern
Montana to collect fossil material just below the boundary. The
microvertebrate assemblages contain numerous species of turtles,
crocodiles, fish, and even mammals, and were found alongside the infamous
macrovertebrates of the time, the dinosaurs. Stratigraphic field
measurements indicate that the elevations of the microsites occur at
different depths below the K/Pg boundary, suggesting slight variations in the
fossil assemblages at each site. Thus, an in-depth understanding of the
organisms that lived during the latest Cretaceous time provides useful
information for interpreting the region's paleoenvironment and paleoecology.

SHORT BIO IN 3rd PERSON

Audrey Williams is a senior attending the Missouri University of Science and Technology.
Her major is in geology and geophysics, with a focus in paleontology. She is currently
focusing on vertebrate fauna from the late Cretaceous, and their depostional
environments. She loves to explore and learn about dinosaurs, and will talk about
paleontology with anyone that wants to hear.
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Sage Wood 86
Joint project with Arrie Gamble and Rhys Timpe
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner

Department: Biological Sciences
Major: Biological Sciences

Research Advisor: Dr. Robin Verble
Advisor Department: Biological Sciences and Environmental Sciences

Funding Source: Department of Defense
SHORT PROJECT TITLE

Terrestrial Insect Diversity at Fort Leonard Wood
SHORT ABSTRACT

This project conducted studies of terrestrial insect diversity at Fort Leonard
Wood in summers 2021 and 2022. Primary goals of the study included
identification of species of concern, examination of conservation
management areas, potential for indicator species, and identification of
broad biodiversity on base. Specimens were collected using light sheet
trapping at night, UV bucket trapping, hand and net collection, funnel
trapping, pitfall trapping, malaise trapping, leaf litter sampling, pheromone
trapping, and pan trapping. Specimens were processed in the lab, pinned,
sorted, and identified. Preliminary data suggests that there is significant
biodiversity within Arthropoda within Missouri. Over 300 species of
night-flying moths have been identified to date, and approximately 20
species of ants have been identified. These data will inform management
and conservation activities on the base.

SHORT BIO IN 3rd PERSON

Sage Wood is a Biological Sciences major at Missouri S&T. They are interested in
behavioral ecology in insects and the ways they interact with their environments. They
have worked in the Verble Pyroecology and Insect Ecology Laboratory for two years,
doing a variety of entomology and fire ecology projects. Over the summer they were part
of the fellowship tasked with surveying terrestrial insects on Fort Leonard Wood. Sage is
from Jefferson City, Mo, where their parents and younger sister reside.
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Kelly Zipfel 7
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Civil, Environmental and Architectural Engineering

Major: Environmental Engineering

Research Advisor:  Dr. Mark Fitch
Advisor Department: Civil, Environmental and Architectural Engineering

Funding Source: Alloy Group
SHORT PROJECT TITLE
Cellulose Degradation in Biochemical Reactors

SHORT ABSTRACT

In the treatment of mine impacted water, Biochemical Reactors (BCRs) are a
popular treatment technique for the removal of heavy-metals. These reactors
are a passive treatment technique, requiring little maintenance for a low
cost. They are typically composed of a mixture of woody material with
cellulose degrading organisms and sulfate reducing bacteria present. The
woody material in the reactors act as an electron donor for the cellulose
degrading organisms that ferment the sugars in cellulose into acids and
alcohols. From there, the sulfate reducing bacteria use those products and
sulfate (SO4)-2 as an electron acceptor to create sulfide (S2-), which then
comes into contact with any heavy-metals, precipitating them out as metal
sulfides.

When planning the long-term operation of a BCR, it is crucial to consider the
rate of degradation of woody material in the reactors. The Alloy Group has
expressed an interest in characterizing the organic material of reactors that
have been operating for six years at the Rico-Argentine Mine site, in addition
to a preserved sample of the original material. Twenty-one samples were
analyzed using extraction techniques to determine the composition of the
woody material.

SHORT BIO IN 3rd PERSON

Kelly Zipfel is a junior persuing a Bachelors's Degree in Environmental Engineering at
Missouri University of Science and Technology. She has worked for two years as an
undergraduate researcher on sulfate reducing bioreactors. She would like to thank her
advisor and research partner for all their support and and encouragement.
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Elena Zobel 88

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor: Dr. Andrea Scharf
Advisor Department: Biological Sciences

Funding Source: Biological Sciences
SHORT PROJECT TITLE

How Can a Worm Live Longer in a Population?
SHORT ABSTRACT

Today there is a problem with the loss of biodiversity in the world. Therefore,
it is important to understand population dynamics and how reproductive and
aging traits impact their survival. Since it is very challenging to analyze wild
populations, we use a laboratory and computational ecosystem based on
Caenorhabditis elegans. To determine how reproduction and lifespan impact
the stability of worm populations, we studied wild type verses mutants with
longer lifespans and longer reproductive span. In our first observation we
observed that the long-lived mutants show a slow population growth
compared to the wild type. We observed the same trend in the simulation
experiments. In addition, mutant populations with the later reproductive
schedule exhibited higher average worm numbers. This data gives us an
iIdea of how worms live longer in populations and influence population
survival.

SHORT BIO IN 3rd PERSON

Elena Zobel is a freshman biology student at Missouri S&T. She is part of the First Year
Research Experience (FYRE) program and a member of the International Genetically
Engineered Machine (iGEM) design team. Elena is also part of the Kummer Vanguard
Scholars and the S&T Honors Acadamy. She enjoys playing clarinet, swimming, reading
fantasy books, the outdoors and hanging out with her cats.
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Megan Benkendorf o1

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Mathematics and Statistics

Major: Applied Mathematics

Research Advisor:  Dr. Yanzhi Zhang
Advisor Department: Mathematics and Statistics

Funding Source: OURE Fellows Program
SHORT PROJECT TITLE

Numerical Studies on Bose-Einstein Condensates
SHORT ABSTRACT

Bose-Einstein condensate (BEC) is a state of matter near absolute zero
temperature for which all atoms lose their individual properties and
condense into a macroscopic coherent “super-wave”. The superfluidity of
BEC has been the focus of active research since the first experimental
realization of BEC in 1995. The recent launch of the Cold Atom Laboratory
to the space station on May 21, 2018 has once again drawn spotlights to this
fascinating properties of BEC. In this project, we will carry out numerical
studies to understand the properties of BEC in a rotating frame. Numerical
methods will be developed for efficiently simulating the dynamics of BEC.
The vortex dynamics and vortex lattices in rotating BEC will be numerically
studied.

SHORT BIO IN 3rd PERSON

Megan Benkendorf is a sophomore majoring in Applied Mathematics and working on
minors in computer science and physics. She has enjoyed working on research projects,
both at Missouri S&T and over the summer at Fairmont State in West Virginia. Last year
she worked with Dr. Han through the First Year Research Experience (FYRE). Over the
summer, she had the opportunity to travel to West Virginia to participate in Discrete and
Continuous Analysis in Appalachia under Dr. Cuchta. She also enjoys being involved in
other groups and activities on campus.
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Erik Bergstrom 92

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor: Dr. Andrea Scharf
Advisor Department: Biological Sciences

Funding Source: Missouri S&T
SHORT PROJECT TITLE

Mathematical Analysis of C. Elegans Population
SHORT ABSTRACT

Understanding how populations fluctuate is important for understanding how
evolutionary pressures have shaped the life histories of species, such as
reproductive patterns and aging. A laboratory ecosystem consisting of
Caenorhabditis elegans and Escherichia coli and wormPOP, a simulation of
this laboratory ecosystem, developed by Scharf and colleagues (Scharf et
al., 2022) provides an opportunity to better understand population dynamics
by tracking individual simulated worms and computing the emergent
property population dynamics. However, the output data consist of curves
with peaks and troughs that may reflect a chaotic pattern and are
challenging to analyze. This project will aim to answer the question: How
does variation in lifespan and reproduction influence trends in population
dynamics? In an interdisciplinary approach, advanced mathematical
methods will be applied to analyze data from population experiments in the
laboratory ecosystem and wormPOP. Short lived and long-lived mutants will
be used, along with mutants with varying reproductive traits.

SHORT BIO IN 3rd PERSON

Erik Bergstrom is the treasurer for IGEM and is involved in undergraduate research.
During 2021/2022, he was involved in research in Dr. Melanie Mormile's lab studying
dessication tolerance in halophiles. From 2022 until currently, he has been part of an
OURE project in Dr. Andrea Scharf's lab to investigate how differences in reproduction
and aging impact population dynamics of C. elegans populations in a laboratory
ecosystem and a simulation of that ecosystem.

Any modifications to the abstract form format will result in immediate disqualification
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Grace Duong 93

If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Civil, Architectural, Environmental Engineering

Major: Environmental Engineering

Research Advisor:  Dr. Mark Fitch / Dr. Dev Niyogi
Advisor Department: Civil, Architectural, Environmental Engineering / Biological Sciences

Funding Source: OURE
SHORT PROJECT TITLE
Floating Treatment Wetlands for Urban Runoff

SHORT ABSTRACT

Nonpoint source pollution often is excess nutrients from sources such as
fertilizer or wastewater which enters a body of water. Urban runoff carries
such nutrients and impacts surface waters into which it flows, causing
eutrophication that in turn results in depletion of dissolved oxygen. To
remediate eutrophication, aquatic plants suspended in water columns, called
Floating Treatment Wetlands, may be placed in surface waters to uptake
these nutrients, with the plants then harvested, removing the nutrient. This
project will examine these processes as applied to at field scale in two
nearby ponds. | propose to monitor mesocosms placed in local ponds to
determine efficiency of various species of macrophytes in nutrient uptake
and the fate of nitrogen and phosphorus. Each mesocosm will be
constructed from a plastic container containing a polyurethane mat, coir
fiber, and/or Pontederia cordata. Before placement into either the Ber Juan
or Frisco pond, the initial nitrogen and phosphorus content in each pond will
be measured. After placement in their respective ponds, water samples will
be taken. Water temperature, dissolved oxygen, and specific conductivity will
be monitored, particularly for precipitation events that bring nutrients into the
pond and of the water exiting each pond. To conclude the experiment, the
plants in each mesocosm will be removed to be analyzed for their nitrogen
and phosphorus content, along with the previous parameters.

SHORT BIO IN 3rd PERSON

Grace Duong is a junior in Environmental Engineering at Missouri S&T. Her academic and
professional interests include wastewater design, remediation, and sustainability. In
addition to conducting undergraduate research, she is a DJ and PR Director for KMNR,
the on-campus radio station, as well as an avid rock climber.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Psychological Sciences

Major: BS. Psychological Sciences & BS. Biological Sciences

Research Advisor:  Amy Belfi
Advisor Department: Psychological Sciences

Funding Source: Psychological Sciences Department
SHORT PROJECT TITLE

Modality's Effect on Aesthetic Ratings of Poetry
SHORT ABSTRACT

Previous research has shown that vividness of evoked imagery is the
strongest contributor to aesthetic pleasure for poetry. However, it is unknown
whether modality of the poem has an effect on the relationship between
vividness and aesthetic appeal, as past work has only used written poems.
In this study we want to evaluate rating of vividness, valence, arousal, and
aesthetic appeal based on the modality in which poems are presented
(listening only, reading only, or combined). Participants (N=300) will take
part in an online Qualtrics survey where they will be randomly assigned to
one of the three groups (listening, reading, or combined) and will be exposed
to sixteen poems, rating them on scales of vividness, valence, arousal, and
aesthetic appeal. We will used linear mixed-effects models to determine the
respective contributions of vividness, valence, and arousal to aesthetic
appeal, and whether these differ based on poem modality. We hypothesize
that vividness will be the most important predictor of aesthetic appeal across
all three conditions, but that spoken will be rated as most vivid and therefore
most appealing. This highly interdisciplinary project will have important
implications for the areas of empirical aesthetics and multisensory
integration, as well as practical implications for poets and creative writers,
whose goals are often to induce imagery and write works with high aesthetic
appeal.

SHORT BIO IN 3rd PERSON

Jessica Frame is a junior dual major student in Psychological and Biological Sciences.
Her research interests have led her to work in Dr. Amy Belfi's lab in cognitive
neuroscience research for almost the past two school years. During her time at MST she
has held positions as a TJHA Floor Governor and is currently a member of the Student
Honors Advisory Board and vice president of Phi Sigma. Jessica is looking to pursue a
Ph.D graduate degree in cognitive neuroscience after her bachelor's in hopes to conduct
research pertaining to cognitive processes of memory and how external stimuli can
interact with memory processes.
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Steven Karst o5
If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Physics

Major: Dr. Shun Saito

Research Advisor:  Physics
Advisor Department: Physics

Funding Source: NSF
SHORT PROJECT TITLE

Enhancing Galaxy Surveys with Machine Learning
SHORT ABSTRACT

Applications of machine learning (ML) or artificial intelligence (Al) to
problems in astrophysics and cosmology have recently entered a golden
era. In this project, we update two of our recent ML/AI efforts that contribute
to galaxy surveys whose main scientific target is to reveal the nature of the
Cosmic Acceleration or Dark Energy. The first of these involved improving
galaxy target selection in the Subaru Prime Focus Spectrograph (PFS)
survey using reinforcement learning. We will study how our RL technique is
useful and improves upon a traditional method on the basis of our
developments in the last few years. Secondly, we will revise our separate
effort to infer cosmological information beyond the survey geometry using
ML. Naively speaking, it is impossible to access information beyond the
region we observe in a galaxy survey. However, it is believed that through
nonlinear gravitational interaction between small and large scales, the
information beyond the survey region could be inferred. To this end, we
applied Graph Neural Network (GNN) architecture to efficiently analyze the
desired pattern from a distribution of galaxies. If successful, this would
provide an entirely new way to analyze the results of galaxy surveys.

SHORT BIO IN 3rd PERSON

Steven Karst is a senior majoring in Physics at Missouri S&T, where he is the Computing
Lead for the Underwater Robotics Team as well as the vice president of ACM Game Dev.
Originally from Ballwin, Missouri, he is interested in Al development and astrophysics, and
was introduced to the Institute For Multi-Messenger Astrophysics and Cosmology through
the National Merit Semifinalist Package. His research for that program won first prize at
the 2021 Undergraduate Research Conference as well as at the 2021 Fuller Prize
Competition.
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If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
Department: Biological Sciences

Major: Biological Sciences

Research Advisor: Dr. Andrea Scharf
Advisor Department: Biological Sciences

Funding Source: Startup

SHORT PROJECT TITLE

Data Analysis Pipeline of C. Elegans Dynamics
SHORT ABSTRACT

Population dynamics follows the fluctuations in birth and death rates, and the
effects of varying reproduction schedules and aging traits play important
roles in population survival. Previously, my OURE project aimed to draw
connections between these traits through the analysis of data collected from
laboratory ecosystems and a computational simulation (wormPOP) of wild
type and mutant populations of Caenorhabditis elegans. The collected data
sets are extensive, and the analysis is very challenging as well as time
consuming. The goal of my OURE fellows project is to optimize the data
analysis with an interdisciplinary approach. Using the data previously
collected in these experiments, | hope to combine the disciplines of biology
and data science to produce a data analysis pipeline using the programming
language R. Additional simulations and smaller lab experiments will also be
used to provide supplemental data for analysis. Finally, | will use the
developed data analysis pipeline to gain a deeper understanding of how the
life history traits of reproduction and lifespan are connected to support
population survival.

SHORT BIO IN 3rd PERSON

Clare Koerkenmeier is an undergraduate student at Missouri University of Science and
Technology majoring in Biological Sciences. There, she is active in the SCRUBS
pre-health organization, hall government, and student council. She is also a part of the
Kummer Vanguard Scholars program and Honors Academy. In the future, Clare intends
to attend medical school.
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Department: Chemistry / Civil Engineering

Major: Physics

Research Advisor:  Dr. Klaus Woelk
Advisor Department: Chemistry

Funding Source: OURE
SHORT PROJECT TITLE

NMR Relaxometry Used as Asphalt Quality Metrics
SHORT ABSTRACT

Asphalt is a relatively inexpensive material commonly used for road
pavements. However, asphalt pavements age through exposure to air and
UV radiation, causing them to lose elasticity, which can lead to cracks and
potholes. Several pavement treatments are in use for rejuvenating aging
asphalt, so that cracking is reduced, and the lifetime of pavements extended.
Modern, sustainable treatments include the use of modified soybean oil or
pyrolysis oils from used car tires. However, it is not clear whether bio-derived
oils or pyrolysis oils truly rejuvenate asphalt or whether they provide a rather
superficial treatment without a long-term effect.

Nuclear Magnetic Resonance (NMR) relaxometry is a scientific area that
provides insight into the molecular environment of organic materials. NMR
relaxometry will be used to investigate the organic binder materials in
asphalt to establish a performance measure for the quality and durability of
road pavements. Because NMR relaxometry probes into the molecular
environments, the results of this project will be different from current asphalt
performance tests that measure bulk properties such as strength, elasticity,
or viscosity. It is expected that NMR relaxometry results provides an
advanced, complimentory predictor for the long-term stability of new, aged,
and rejuvenated asphalt.

SHORT BIO IN 3rd PERSON

Gabriel Riddle is a second-year physics major at Missouri S&T, where he is a Kummer
Vanguard Scholar and Peer Mentor. He is also a LEAD peer tutor, a member of the
Honors Academy, and has consistently made the Dean's List. Gabriel's research journey
began as a First-Year Research Experience (FYRE) student, and he has since completed
a summer research internship and continues his research as an Opportunity for
Undergraduate Research Experience (OURE) student.
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Department: Biology

Major: Biology and Psychology

Research Advisor:  Dr. Dave Westenberg
Advisor Department: Biology

Funding Source: OURE Fellows
SHORT PROJECT TITLE

Eavesdropping on the Microbial World
SHORT ABSTRACT

Nitrogen-fixing bacteria form a symbiotic association with legume plants and
play a key role in crop health and productivity. This process is sensitive to
drought and desiccation and the increasing challenge of climate change
impacts agricultural productivity. With soybeans being one of the main crops
grown in the state and Missouri being an important contributor to global
soybean production, protecting it against drought is vital. Our lab is exploring
the development of drought-tolerant strains of Bradyrhizobium japonicum,
which forms a nitrogen-fixing symbiosis with soybeans. Drought-tolerant
strains of B. japonicum are already being produced, however it is often
outcompeted by alternative’ non drought-tolerant strains. To improve the
competitiveness of drought-tolerant strains, we are studying cell-cell
communication which is believed to play a role in competitiveness. B.
japonicum uses small signal molecules called acyl-homoserine lactones
(HSLs) to communicate with each other in a process known as quorum
sensing. We are characterizing the HSLs produced by various strains of B.
japonicum to identify which HSLs play a role in competition and develop
strategies to manipulate the quorum sensing process to improve
competitiveness. We have determined different strains of B. japonicum
produce different types of HSLs and at different times in the growth cycle.

SHORT BIO IN 3rd PERSON

Gabrielle Hightower is a senior graduating in May 2023 and is majoring in Biology and
Psychology with an emphasis in Cognition & Neuroscience. She has participated in the
FYRE, OURE, and OURE Fellows programs and been a part of the Westenberg lab for
three years. Upon graduation she will be pursing a PhD in Texas A&M's Medical Science
Graduate Program.
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Department: Biological Sciences

Major: Biological Sciences

Research Advisor: Dr. Robin Verble
Advisor Department: Biological Sciences

Funding Source: Department of Defense
SHORT PROJECT TITLE

Insect Diversity at Fort Leonard Wood
SHORT ABSTRACT

This is a continuation of a multi-year project taking place at Fort Leonard
Wood outside of St. Robert, MO. A wide array of trapping methods across
multiple sites were utilized over the course of several seasons to gain insight
on the diversity of insects surrounding the fort. These samples were then
parsed for abundance and diversity, sorted first by order and later further
identified. Primary focus involved pitfall trapping as well as the classification
of orders orthoptera (consisting of grasshoppers, crickets, and katydids) and
lepidoptera (consisting of butterflies and moths).

SHORT BIO IN 3rd PERSON

Dylan Johnson is a senior in biological sciences who has been involved in research his
entire career. Starting with the FYRE Program, he has participated in the OURE program
each year in Dr. Verble's lab. Now completing his last year, he will be going on to student
teach in a high school biology classroom this coming fall.
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	First & Last Name: Hannah Bahn
	Department: Chemistry
	Research Advisor: Dr. Klaus Woelk 
	Advisor Department: Chemistry
	Funding Source: BASF
	Title: Investigating Industrial Methanol Production with NMR 
	Abstract: Methanol (CH3OH) is an important raw material and precursor chemical for industrial and laboratory processes. It is commonly produced industrially by the syngas route that converts natural gas through steam reforming into a mixture of carbon monoxide, hydrogen gas, and water vapor. This mixture is then converted to methanol, which is an exothermic reaction but comes at the expense of a negative entropy balance. The syngas-to-methanol conversion is commonly facilitated at the active sites of the solid catalyst Cu-ZnO/Al2O3, but yields only 7% of the desired product methanol in a single turnover reaction. Calculations based on thermodynamic data suggest that the conversion should be as effective as 55%. 
Nuclear Magnetic Resonance (NMR) relaxometry in a specialized toroid-cavity pressure probe was used to elucidate the reactivity of hydrogen gas at the catalyst's active sites. The toroid-cavity probe can record NMR relaxation data at temperature and pressure conditions used in the industrial methanol production. Several 10% H2 in 90% N2 gas samples were applied to the catalyst, and experiments run at pressures between 100 psig and 700 psig. A computational, iterative refinement algorithm was used to analyze the multiexponential NMR relaxometry data, and their correlated relaxation coefficients for the H2 gas samples were extracted. The relaxation coefficients provide insight into interactions between H2 and the catalyst. 
	BIO: Hannah is a senior in chemistry and is expected to graduate in December 2023. She has been active in research since August 2021. She plans on going into industry after graduation. 
	Joint Project: 
	Major: Chemistry 
	Text Field9_F0: List First then Last Name
	Text Field10_F1: SHORT PROJECT TITLE
	Text Field11_F2: SHORT ABSTRACT
	Text Field12_F3: SHORT BIO IN 3rd PERSON
	Text Field13_F4: Any modifications to the abstract form format will result in immediate disqualification
	Text Field14_F5: If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
	First & Last Name_F6: Alexis Baiter
	Department_F7: Biological Science
	Research Advisor_F8: Dr. Niranjana Krishnan
	Advisor Department_F9: Biological Science
	Funding Source_F10: Missouri S&T
	Title_F11: InsecticideToxicokinetic Responses in Two Lepidoptera
	Abstract_F12: Soybean loopers (Chrysodeixis includens) and corn earworms (Helicoverpa zea) are moth pests of soybean and corn fields across the United States, including Missouri. In the previous year, we assessed their toxic and metabolic responses to cypermethrin, a pyrethroid insecticide registered for foliar use in agriculture. We found that soybean loopers were more susceptible to cypermethrin and, in both species, cytochrome P450 and esterase enzymes played a critical role in cypermethrin breakdown.
 
To help explain species differences in toxicity, we undertook in vitro studies to better understand each species’ rates of metabolism and excretion. In the first study, we dosed caterpillars of both species with cypermethrin and analyzed cypermethrin concentrations in the body over time. This analysis was done through gas chromatography-mass spectrometry and we generated standard curves using control larvae. To determine the activity of the critical metabolizing enzymes and their potential to break down cypermethrin, we conducted several in enzymatic assays including, Mixed Function Oxidase Assay (MFO), Esterase Assay (EST), and Glutathione S-Transferase Assay (GST).
	BIO_F13: Lexi Baiter is a senior in Environmental Science at Missouri S&T with an interest in toxicology and its impact on environmental health. She was raised by her parents in Herculaneum, Missouri, where she saw the impacts of lead contamination that plagued her community. This experience sparked her passion for helping others through her career and research. She serves others as a Senior Resident Assistant at Residential Commons.
	Joint Project_F14: Joint project with Kathryn Zychinski
	Major_F15: Environmental Science
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	Text Field10_F17: SHORT PROJECT TITLE
	Text Field11_F18: SHORT ABSTRACT
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	First & Last Name_F22: Reece Beattie-Hauser
	Department_F23: Physics
	Research Advisor_F24: Dr. Thomas Vojta
	Advisor Department_F25: Physics
	Funding Source_F26: National Science Foundation, Research Corporation
	Title_F27: �Branching fractional Brownian motion as neuron axons
	Abstract_F28: Fractional Brownian Motion (FBM) is a stochastic process with long-time correlations modeling anomalous diffusion in many systems. Recently, it's modeled the distribution of serotonergic fibers in the brain [1,2]. To better represent these fibers, we introduce branching FBM (bFBM), where particles perform FBM but may randomly split into two. We study subdiffusive and superdiffusive bFBM, both in free space and in bounded intervals while examining three potential behaviors of the correlations (memory) in a branch: both particles keep the memory of previous steps, only one keeps the memory, and neither keeps the memory. We calculate particles' mean-square displacements and densities, recovering previous results while also finding that qualitative features of bFBM strongly depend on memory behavior.
 
[1] T. Vojta, S. Halladay, S. Skinner, S. Janusonis, T. Guggenberger, R. Metzler, Phys. Rev. E 102, 032108 (2020).
[2] S. Janusonis, N. Detering, R. Metzler, T. Vojta, Front. Comput. Neurosci. 14, 56 (2020).
	BIO_F29: Reece is currently a senior majoring in physics, with the hopes of pursuing a PhD after
graduation. He began doing research with Dr. Thomas Vojta during the Summer of 2020.
Thankfully, the computational nature of their work allowed them to conduct research
relatively unimpeded even during the height of the quarantine. He has a passion for both
physics and computer science, so he's very happy to work in a field which combines the
two.
	Joint Project_F30: Joint project with Jonathan House
	Major_F31: Physics
	Text Field9_F32: List First then Last Name
	Text Field10_F33: SHORT PROJECT TITLE
	Text Field11_F34: SHORT ABSTRACT
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	Text Field13_F36: Any modifications to the abstract form format will result in immediate disqualification
	Text Field14_F37: If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
	First & Last Name_F38: Megan Benkendorf
	Department_F39: Mathematics and Statistics
	Research Advisor_F40: Dr. Jason Murphy
	Advisor Department_F41: Mathematics and Statistics
	Funding Source_F42: OURE Fellows Program
	Title_F43: Numerical Approaches for Inverse Scattering
	Abstract_F44: The inverse scattering problem looks at determining the potential of the time-independent Schrödinger equation given the reflection coefficient (and possibly other spectral data, if bound states are present).  This is a classical problem that has been studied from a theoretical perspective.  The numerical implementation of solution techniques is an interesting problem that has not been studied as closely. This project focused on the use of numerical methods to implement solutions to the inverse scattering problem. Results are shown from a neural network approach of using a python library with known scattering data and potentials.
	BIO_F45: Megan Benkendorf is a sophomore majoring in Applied Mathematics and working on minors in computer science and physics. She has enjoyed working on research projects, both at Missouri S&T and over the summer at Fairmont State in West Virginia. Last year she worked with Dr. Han through the First Year Research Experience (FYRE). Over the summer, she had the opportunity to travel to West Virginia to participate in Discrete and Continuous Analysis in Appalachia under Dr. Cuchta. She also enjoys being involved in other groups and activities on campus.
	Joint Project_F46: 
	Major_F47: Applied Mathematics
	Text Field9_F48: List First then Last Name
	Text Field10_F49: SHORT PROJECT TITLE
	Text Field11_F50: SHORT ABSTRACT
	Text Field12_F51: SHORT BIO IN 3rd PERSON
	Text Field13_F52: Any modifications to the abstract form format will result in immediate disqualification
	Text Field14_F53: If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
	First & Last Name_F54: Brileigh Cates
	Department_F55: Mathematics and Statistics
	Research Advisor_F56: Dr. David Samson
	Advisor Department_F57: Arts, Lanuages, and Philosophy
	Funding Source_F58: FYRE
	Title_F59: Gender Bias in the Billboard Hot 40 charts
	Abstract_F60: Is there an inherent bias towards male artists in the music industry? Evidence has been shown in previous studies, the most recent being from 2017, that there may be bias towards male artists appearing in Billboard Magazine's Hot 100 list. This study not only updates previous data to include 2017 through 2022, but also looks at the top 40 charts on a week-by-week bias as opposed to the year-end charts that other studies used for their data. 
 
We coded each song so as to indicate the gender of the artist(s) as well as whether or not the artists appeared as a soloist or as part of a group/band. When analyzing each individual song, we examined how often it appeared in the top 40, and how high it peaked.
 
Looking at the data, we've realized that the claim of bias towards male artists may not be as cut and dry as other studies have suggested. In certain eras, many male artists who frequently top the charts are actually those marketed to the demographic of young female listeners. The data supports an argument that while male artists may dominate the Billboard charts, it is in fact female audiences that drive that domination.
	BIO_F61: Brileigh Cates is a freshman majoring in Applied Mathematics from Poplar Bluff, Missouri. She plans on getting an emphasis in Statistics and Data analysis. She plans on minoring is music and computer science, to where she will utilize her degree to become a statistician. 
	Joint Project_F62: 
	Major_F63: Applied Mathematics
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	First & Last Name_F70: Grace Duong
	Department_F71: Civil, Architechtural, Environmental Engineering
	Research Advisor_F72: Dr. Mark Fitch
	Advisor Department_F73: ivil, Architechtural, Environmental Engineering
	Funding Source_F74: OURE, Discretionary funds
	Title_F75: Biocell Reactors : Cellulose Loss and Sulfate Removal
	Abstract_F76: Acid mine drainage results from mines and their tailings, carrying dissolved heavy metals to receiving waters. After neutralization and aeration to remove oxidized iron, the mine-impacted water common in Missouri lead mines is no longer acidic but contains soluble heavy metals and significant deposits of sulfates.  Sulfate-reducing bioreactors replicate the anaerobic environment of a decomposing wetland, providing the substrate and food for bacteria that remediate the remaining sulfate in mine drainage and co-precipitate the metals as sulfides.
Although such bioreactors are an accepted treatment method, the lifespan of the substrate, usually lignocellulose (wood), remains uncertain. To study that lifespan, thirty-one lab-scale reactors were constructed, each containing limestone gravel, chip bark, and horse manure. Every twenty-four hours, 250 mL of sulfate-supplemented groundwater was run through each reactor. Both the influent and effluent sulfate concentrations were recorded at least once a month. Annually, the composition of the wood within one of the reactors was sacrificially analyzed. The cellulose loss hypothetically determines the rate of sulfate reduction.
At two years, the results of the study  remain inconclusive. The lack of trend in sulfate removal rates and insignificant cellulose degradation suggest the wood will remain a food source for the sulfate reducers for several years.
	BIO_F77: Grace Duong is a junior in Environmental Engineering at Missouri S&T. Her academic and professional interests include wastewater design, remediation, and sustainability. In addition to conducting undergraduate research, she is a DJ and PR Director for KMNR, the on-campus radio station, as well as an avid rock climber. 
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	First & Last Name_F86: Jessica Frame
	Department_F87: Psychological Sciences
	Research Advisor_F88: Amy Belfi
	Advisor Department_F89: Psychological Sciences
	Funding Source_F90: National Institute of Aging of the NIH Award Number R15AG075609
	Title_F91: Aesthetic Judgements of Multimodal Stimuli
	Abstract_F92: Observers can make independent aesthetic judgements of at least two images presented briefly and simultaneously. However, it is unknown whether this is the case for two stimuli of different sensory modalities. Here, we investigated whether individuals can judge auditory and visual stimuli independently, and whether stimulus duration influences such judgments. Participants saw images of paintings and heard excerpts of music, presented simultaneously for 2 s or 5 s. After the stimuli were presented, participants rated how much pleasure they felt from the stimulus (music, image, or combined pleasure of both, depending on which was cued) on a 9-point scale. Finally, participants completed a baseline rating block where they rated each stimulus in isolation. We used the baseline ratings to predict ratings of audio-visual presentations. Across both experiments, the root-mean-square errors obtained from leave-one-out-cross-validation analyses showed that peoples ratings of music and images were unbiased by the simultaneously presented other stimulus, and ratings of both were best described as the arithmetic mean of the ratings from the individual presentations at the end of the experiment. This pattern of results replicates previous findings on simultaneously presented images, indicating that participants can ignore the pleasure of an irrelevant stimulus regardless of the sensory modality and duration of stimulus presentation.
	BIO_F93: Jessica Frame is a junior dual major student in Psychological and Biological Sciences. Her research work has led her to work in Dr. Amy Belfi's lab in cognitive neuroscience research for almost the past two school years. During her time at MST she has held positions as a TJHA Floor Governor and is currently a member of the Student Honors Advisory Board and vice president of Phi Sigma. Jessica is looking to persue a Ph.D degree in cognitive neuroscience after her bachelor's in hopes to pursue research pertaining to cognitive processes of memory and how external stimuli can interact with memory processes.
	Joint Project_F94: 
	Major_F95: BS. Psychological Sciences & BS. Biological Sciences
	Text Field9_F96: List First then Last Name
	Text Field10_F97: SHORT PROJECT TITLE
	Text Field11_F98: SHORT ABSTRACT
	Text Field12_F99: SHORT BIO IN 3rd PERSON
	Text Field13_F100: Any modifications to the abstract form format will result in immediate disqualification
	Text Field14_F101: If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
	First & Last Name_F102: Joshua Gary
	Department_F103: Mechanical and Aerospace Engineering
	Research Advisor_F104: Dr. Viganò
	Advisor Department_F105: Mechanical and Aerospace Engineering
	Funding Source_F106: Start-up funds
	Title_F107: Supersonic Wind Tunnel Improvement for Flow Testing
	Abstract_F108: Compressible turbulence measurements are to be taken using non-intrusive laser techniques like FLDI and TPIV in the Missouri S&T supersonic wind tunnel. The present configuration of the tunnel test section is not conducive to these methods of flow analysis. Thus, a new test section must be designed, developed, and implemented. The design approach will include allowing the necessary optical paths for said non-intrusive testing, meaning significant window access for camera observation is necessary. Attention must also be paid to the possibility of tunnel unstart, which will result in an exceedingly high-pressure environment in the tunnel. As such, a study of mechanical stresses due to this pressure must be performed using simulations and analytical methods. These stresses will be evaluated along ASME pressure vessel codes to prevent catastrophic failure. The tunnel's ease of use will be maximized along with all these limitations, including a modular system for easy changes to the tunnel when necessary. Prior to all design, in-depth literature reviews of similar existing supersonic wind tunnel test sections will be conducted. The resulting new, and improved, test section will allow safe conduct of fundamental research in experimental compressible turbulence dynamics, supersonic vortex dynamics and supersonic air/fuel mixing.
	BIO_F109: Joshua Gary is a junior in the aerospace engineering program at Missouri S&T. He has excelled in his classes so far, maintaining a 3.9 GPA. For the past year, he has been renovating and modifying the S&T supersonic wind tunnel in order to perform studies in experimental hypersonics as an undergraduate researcher. He is also employed by the S&T Student Success Center as an advanced mathematics and physics tutor, with the additional responsibility of being the tutor coordinator. While not working, Josh finds entertainment in the climbing club at S&T, playing piano, and going to the gym. He looks forward to continuing his research over the summer and the prospect of going on to grad school after he graduates in 2024.
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	First & Last Name_F118: Samuel Hackett
	Department_F119: Chemistry
	Research Advisor_F120: Chariklia Sotiriou-Leventis
	Advisor Department_F121: Chemistry
	Funding Source_F122: NSF
	Title_F123: Carbon Aerogels for High Capacity/Selectivity of CO2
	Abstract_F124: Carbon aerogels are light, highly porous materials with high surface areas. Their applications have been demonstrated in a wide range of areas, one of which is carbon capture. We have synthesized a new carbon aerogel that specializes in the selective adsorption of CO2, which was previously synthesized from a new THQ (tetrahydroquinazoline) monomer. This monomer shares a similar structure to Ishida's benzoxazine monomer, differing in a substitution of the oxygen heteroatom with nitrogen, which succeeded in increasing CO2 absorption capacity after aerogel synthesis. The THQ monomer was polymerized to form a PTHQ aerogel, which was then oxidized, carbonized, and etched to form a carbon aerogel. This process has several steps, which affect the characteristics of the derived aerogel. PTHQ-derived carbon aerogels were evaluated for their CO2 adsorption capacity and selectivity towards other gases. CO2-etched carbon aerogels showed very high CO2 uptake (11.2 ± 0.9 mmol g−1 at 273 K, 1 bar). The high selectivity of CO2 versus H2 in the range of (407 ± 104) is attractive for pre-combustion capture of CO2 and the high selectivity of CO2 versus N2 in the range of (52 ± 18) is attractive for post-combustion CO2 capture from flue gases.
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	Title_F139: Branching fractional Brownian motion as neuron axons
	Abstract_F140: Branching fractional Brownian motion as a model of serotonergic neurons
R. Beattie-Hauser, J. House, G. Khairnar, S. Janusonis, R. Metzler, T. Vojta
 
Fractional Brownian Motion (FBM) is a stochastic process with long-time correlations modeling anomalous diffusion in many systems. Recently, it's modeled the distribution of serotonergic fibers in the brain [1,2]. To better represent these fibers, we introduce branching FBM (bFBM), where particles perform FBM but may randomly split into two. We study subdiffusive and superdiffusive bFBM, both in free space and in bounded intervals while examining three potential behaviors of the correlations (memory) in a branch: both particles keep the memory of previous steps, only one keeps the memory, and neither keeps the memory. We calculate particles' mean-square displacements and densities, recovering previous results while also finding that qualitative features of bFBM strongly depend on memory behavior.
 
[1] T. Vojta, S. Halladay, S. Skinner, S. Janusonis, T. Guggenberger, R. Metzler, Phys. Rev. E 102, 032108 (2020).
[2] S. Janusonis, N. Detering, R. Metzler, T. Vojta, Front. Comput. Neurosci. 14, 56 (2020).
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	Abstract_F156: Significant earthquakes have happened in the New Madrid Zone (NMZ) creating concern over the potential hazard of the region. Ten popular academic articles were chosen that focused on the observations of physical aspects of the NMZ such as fault movement, sand blows, and paleo seismic data. All the opinions were widely varied as there was no general consensus on the probability of another major earthquake happening. The conclusion is that more research is needed and for now, there is no sure way to predict the hazard of the next earthquake in the NMZ.
	BIO_F157: Maryann Lee is a Geology major focusing on Geophysics. Her academic interests are in earthquake prediction and anything related to plate tectonics. She spends her spare time playing the piano, doing crafts, and adding to her rock collection.
	Joint Project_F158: 
	Major_F159: Geology and Geophysics
	Text Field9_F160: List First then Last Name
	Text Field10_F161: SHORT PROJECT TITLE
	Text Field11_F162: SHORT ABSTRACT
	Text Field12_F163: SHORT BIO IN 3rd PERSON
	Text Field13_F164: Any modifications to the abstract form format will result in immediate disqualification
	Text Field14_F165: If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
	First & Last Name_F166: Darrien McKenzie
	Department_F167: Computer Science
	Research Advisor_F168: Dr. Patrick Taylor
	Advisor Department_F169: Computer Science
	Funding Source_F170: Honors Academy
	Title_F171: Biologically Plausible Deep Reinforcement Learning
	Abstract_F172: Biological neurons communicate primarily via a spiking process. Recurrently connected spiking neural networks (RSNNs) more realistically model the brain, compared to their non-spiking counterparts. It is of great interest to discover a biologically realistic learning rule to achieve optimal levels of performance on machine learning tasks. Experimental data describe a phenomenon known as spike-timing-dependent-plasticity (STDP), which integrates local firing coincidences between neurons to learn. STDP is believed to underlie memory formation and storage within the brain. When a reward signal modulates STDP, it enables forming associative memories via operant conditioning. Neuromodulators like dopamine operate similarly in the brain. We employ processes like synaptic scaling to support R-STDP in large, unstructured RSNNs as a means to produce an agent that achieves adequate performance on reinforcement learning tasks.
	BIO_F173: Darrien McKenzie is a senior Computer Science student at Missouri University of Science & Technology (MST) expecting to graduate with a bachelors in Spring 2023. Before he transferred to MST he gained industrial experience by working on Cerner's Data Intelligence team for almost two years. During Darrien's time at MST, he has engaged in undergraduate research for MST's Computational Neuroscience lab, headed by Dr. Taylor. His primary research interests involve reinforcement learning, neural networks, and automation. In May 2022, he began working for Sandia National Laboratories under The Mathematics and Analytics Research Technical Internship for Advanced National Security (MARTIANS) program. After he acquires his bachelors, Darrien intends to pursue a PhD in Computer Science to further engage in artificial intelligence research, with a focus on national defense applications.
	Joint Project_F174: 
	Major_F175: Computer Science
	Text Field9_F176: List First then Last Name
	Text Field10_F177: SHORT PROJECT TITLE
	Text Field11_F178: SHORT ABSTRACT
	Text Field12_F179: SHORT BIO IN 3rd PERSON
	Text Field13_F180: Any modifications to the abstract form format will result in immediate disqualification
	Text Field14_F181: If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
	First & Last Name_F182: Gabriel Neura
	Department_F183: Nuclear
	Research Advisor_F184: Castano
	Advisor Department_F185: Joseph Newkirk
	Funding Source_F186: OURE
	Title_F187: Testing Radon Attachment to Vape Aerosols
	Abstract_F188: A group of undergraduate students working with the Nuclear Department at the University of Missouri Science and Technology will test if ENDS aerosol increases radon exposure to Gambles formulation. There has been research provided by the National Library of Medicine that shows a possible correlation between cigarette smoke and the enhancement of reason exposure. The increase of vape products among the public raises questions about radon and its possible synergistic interaction with vape aerosols.
 
The absorption of radon into artificial lung fluid (Gambles formulation), both with and without the presence of ENDS aerosol will be tested and compared to that of cigarette smoke. The samples will be measured via liquid scintillation counting (LSC) to determine alpha emissions from radon deposited into the Gambles Formulation.
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	Abstract_F204: Nitrogen fixing bacteria form a symbiotic association with legume plants and play a key role in crop health and productivity. This process is sensitive to drought and desiccation and the increasing challenge of climate change is having an impact on agricultural productivity. Our lab is exploring the development of drought tolerant strains of Bradyrhizobium japonicum, which forms a nitrogen fixing symbiosis with soybean. We are cloning genes from a marine bacterium which are known to increase salt tolerance in Escherichia coli and plants and introducing the genes into B. japonicum. This project will generate data that will be used to investigate strategies to increase drought tolerance. Once drought tolerant strains are developed it will be critical for the bacteria to efficiently infect the host plant by effectively competing with native bacteria in the soil.  
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	Abstract_F220: This work aims to compare methods of quenchant delivery between an intensive quench (IQ) system and forced convection bath (FCB) systems. 4340 billets were machined, austenized, quenched, and examined for distortion.  The parts were then sectioned for hardness and the microstructure was characterized by light optical microscopy (LOM). The results show that spray pattern arrangement is critical for effectively quenching the part without distortion or cracking and that the IQ process can be used with more versatility to quench highly hardenable castings without cracking.
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	Abstract_F236: This study discusses the use of Powder Bed Fusion in Metal Additive Manufacturing and the challenges associated with reusing metal powders. The powder bed fusion process involves melting metal powder layer by layer to create high-precision and strength alloys. However, the reuse of metal powders can introduce variation in particle morphology, size distribution, and chemistry, which can negatively impact the desired qualities of printed parts. An economical balance must be maintained to maximize the number of times powder can be reused while ensuring reliably printed metal pieces. To address this concern, a model was built that aims to computationally predict the quality of printed parts through analysis of particle size distribution and morphology. Ti-6Al-4V powder from obtained from GE Aviation reused in number from zero up to eight times. Micro computed tomography was performed to obtain 3D reconstructions of irregular particle shapes. The powder was then characterized through particle size analysis (PSA), flow rate, and angle of repose (AOR). These values were used to calibrate a Discrete Element Method model (LIGGGHTS). The effects of experimentally identified irregular geometries on the modeled Powder Bed Fusion process was analyzed.
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	Abstract_F252: Recent experimental observations of the magnetic properties of the diluted hexagonal ferrite PbFe12-xGaxO19, have remained a puzzle. Specifically, the dependence on the Ga concentration of the magnetic phase boundary and the saturation magnetization disagree with theoretical predictions. These earlier theories assume a uniform distribution of the Ga ions over all lattice sites. However, ab-initio density-functional calculations suggest a strong preference among the Ga ions towards the 12k sublattice, the most populous of the five Fe sublattices. Motivated by these calculations, we perform large-scale Monte Carlo simulations for a Heisenberg model with non-uniform vacancy distribution. With appropriately chosen Ga concentration in each sublattice, the simulation results are in excellent agreement with both the magnetic phase boundary and the saturation magnetization observed in recent experiments on the ferrite. This suggests the non-uniformity of the distribution of Ga impurities to be the main reason for the unusual magnetic properties held by PbFe12-xGaxO19. We also perform calculations for the individual sublattice magnetizations and their behavior as the system approaches the magnetic phase boundary at different Ga concentrations and different temperatures.
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	Abstract_F268: Soybean loopers (Chrysodeixis includens) and corn earworms (Helicoverpa zea) are moth pests of soybean and corn fields across the United States, including Missouri. In the previous year, we assessed their toxic and metabolic responses to cypermethrin, a pyrethroid insecticide registered for foliar use in agriculture. We found that soybean loopers were more susceptible to cypermethrin and, in both species, cytochrome P450 and esterase enzymes played a critical role in cypermethrin breakdown.
 
To help explain species differences in toxicity, we undertook in vitro studies to better understand each species’ rates of metabolism and excretion. In the first study, we dosed caterpillars of both species with cypermethrin and analyzed cypermethrin concentrations in the body over time. This analysis was done through gas chromatography-mass spectrometry and we generated standard curves using control larvae. To determine the activity of the critical metabolizing enzymes and their potential to break down cypermethrin, we conducted several in enzymatic assays including, Mixed Function Oxidase Assay (MFO), Esterase Assay (EST), and Glutathione S-Transferase Assay (GST).
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	Abstract12: This study explores the detection and identification of volatile organic compounds (VOCs) in human breath for disease diagnosis and emanating from explosives for military applications. Several VOCs found in human breath, like acetone and acetaldehyde, are associated with diseases such as diabetes, lung cancer, and acute respiratory distress syndrome (ARDS). For explosives detection, specific nitrogen-containing analogues like pyridine are used. An Owlstone-FTIR system, in tandem with an optical sensor interrogator, is used to establish a benchmark calibration system of VOCs for novel sensors such as Metal-Organic Framework (MOF) single crystals and porous glass microspheres. The results of this study have important implications for disease diagnosis and military applications. This study aims to provide concise and informative insights into the application of VOC detection systems for a multitude of uses.
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	Abstract_F1228: The scientific community has debated the true nature of light for centuries. The introduction of wave-particle duality provided valuable insights, but the full nature is still not completely understood. For instance, no conclusive measurement of photon size exists. We propose a method for measuring the apparent size of microwave photons using a single slit setup. The single slit consists of two 20.75" by 23.25" aluminum plates with a thickness of 0.125” which are moved along a 1 m graduated table. Vertically polarized photons are emitted and received using a pair of quarter wavelength monopole antennas. Eight pairs of antennas were constructed and used to test a range of microwave frequencies from 1.0 GHz to 2.45 GHz. We began by taking microwave power intensity measurements at a slit separation of 40 cm and continued taking measurements at set decrements until the plates were closed. We recorded the separation distances corresponding to 50% and 1% power decreases using a plot of power versus slit separation. A linear trend with a slope of pi is theoretically predicted in plots of wavelength (λ) versus slit separations that correspond to 50% and 1% power. We have found that photon size (d) is λ/π.These results will contribute to a better understanding of microwave interferometry and have future applications in testing pilot wave theory.
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	Abstract_F2844: This poster shows how lean manufacturing was first created during the 20th
century, how its implementation and techniques impacted supply chain
management on a global level, and how the global pandemic of 2020
impacted lean manufacturing. The history of the Toyota Production System
has shaped what we now know as lean manufacturing. Their almost century
long expertise in the area has been the guide for many global companies.
The descriptions and strategies of TPS are analyzed to determine how lean
manufacturing will evolve in the coming years based both on the history and
the effect of the recent pandemic. Recently some lean companies have
experienced failures surrounding lean manufacturing because of the
COVID-19 pandemic. These failures have turned some of these companies
away from lean and toward traditional manufacturing. Traditional
manufacturing offers safety and less risk for the company in the short term
but does not provide the company the ability to have long term growth. Lean
manufacturing has played a vital role in keeping the manufacturing of
companies up to date so they can stay on pace with their evolving and
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	Abstract_F4460: This research project investigates various Laser-aided Additive Manufacturing Processes (LAMPs) for the production of metal parts. Our methods for comparing these processes included tensile testing, scanning electron microscopy, and basic visual examination. Our analysis suggests that not all LAMPs produce the same results. Some criteria like time, expense, maintenance, and application can greatly affect which process is most suitable. Our purpose on this project was to assist in the development of these LAMPs.
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	Abstract_F6076: In the field of medicine, positron emission tomography (PET) scans are commonly used to detect the location of tumors in the body. This is done by injecting a mixture of glucose and radioactive substances near the suspected region of the tumor present. Typically, the tumor consumes the mixture referred to as Fluorodeoxyglucose-18 (FDG-18). After consumption, the radioactive particles decay into two gamma-ray photons that are ejected in an anti-parallel fashion. The gamma-ray photons are detected by two inorganic scintillator crystals for the express purpose of locating the tumor. The location of the tumor can be determined by the difference in the time of flight between the two photons. The major issue that arises from this form of analysis is that it can only be accurate up to 5 millimeters. This inaccuracy is due to the photons not immediately stopping upon contact with the scintillators. The proposed research would include a more accurate detection method of gamma-ray photon absorption through the use of a Fabry-Perot Interferometer and measuring the change in resonance of the scintillator on the impact of the photon. This would be done by using a Fabry-Perot Interferometer and measuring its static resonance versus resonance upon impact and later stages of decay. This data analysis will improve the accuracy of current PET scan technologies.
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	Abstract_F7692: Birth and death rates control population dynamics. However, it is unknown how different reproductive and aging traits impact the survival of populations. To determine the effect of different lifespans and varying reproductive rates on population dynamics, we analyzed wild type and mutant populations of the model organism Caenorhabditis elegans in a laboratory ecosystem and in the corresponding computational simulation wormPOP. We used mutants of C. elegans with varying reproductive schedules as well as long- and short-lived mutants. In lab, we collected data from experiments using the mutant strains tra-3, which produces more eggs, and daf-2, which has a long lifespan. Each lab member performed several simulation experiments with varying lifespans and reproduction schedules; my simulations researched long-lived mutants and mutants with late reproduction. Thus, we will discuss the impact of these different reproductive schedules and lifespans on the population dynamics of C. elegans population dynamics. 
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	Text Field13_F6884: Any modifications to the abstract form format will result in immediate disqualification
	Text Field9_F8096: List First then Last Name
	First & Last Name_F86102: Christian Bigler
	Joint Project_F94110: Joint project with Heath St. Dennis
	Text Field14_F85101: If joint project, state the following in the box above: Joint project with Joe Miner and Jane Miner
	Department_F87103: Biological Sciences
	Major_F95111: Biological Sciences
	Research Advisor_F88104: Dr. David Duvernell
	Advisor Department_F89105: Biological Sciences
	Funding Source_F90106: Missouri Department of Conservation; CASE: OURE Program
	Text Field10_F8197: SHORT PROJECT TITLE
	Title_F91107: PHYLOGEOGRAPHY OF NOTROPIS DORSALIS
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	Abstract_F92108: North American river systems exhibit diverse communities of freshwater fish, which are among the most diverse in the world.  This diverse speciation is due in part to the extensive impact of Pleistocene era glaciation, which drove northerly distributed species freshwater species to seek refuge in more southern habits during maximum glaciation.  Once the glaciers retreated, the species redistributed back to more northern habitats of their drainages. Some broadly distributed northern species such as the Bigmouth Shiner, Notropis dorsalis, may comprise multiple divergent and geographically separated lineages.  N. dorsalis is a species of minnow native to small streams throughout central North America, occurring throughout tributaries of the Missouri River, upper Mississippi River, and tributaries of Lake Michigan and Lake Erie.  All known populations of N. dorsalis exhibit homogeneous morphology.  We hypothesized that geographically separate populations would contain genetically distinct groups known as cryptic species.  Using molecular genetics, it was possible to compare genetic variations in N. dorsalis samples.  We created a phylogeny through sequencing the cytochrome B gene, a highly variable region of mitochondrial DNA.  This study has yielded promising data in the form of six distinct clades, each corresponding to a distinct geographic region and watershed.
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	Title_F107123: Measurement of Microwave Photon Size
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	Abstract_F108124: The scientific community has debated the true nature of light for centuries. The introduction of wave-particle duality provided valuable insights, but the full nature is still not completely understood. For instance, no conclusive measurement of photon size exists. We propose a method for measuring the apparent size of microwave photons using a single slit setup. The single slit consists of two 20.75" by 23.25" aluminum plates with a thickness of 0.125” which are moved along a 1 m graduated table. Vertically polarized photons are emitted and received using a pair of quarter wavelength monopole antennas. Eight pairs of antennas were constructed and used to test a range of microwave frequencies from 1.0 GHz to 2.45 GHz. We began by taking microwave power intensity measurements at a slit separation of 40 cm and continued taking measurements at set decrements until the plates were closed. We recorded the separation distances corresponding to 50% and 1% power decreases using a plot of power versus slit separation. A linear trend with a slope of pi is theoretically predicted in plots of wavelength (λ) versus slit separations that correspond to 50% and 1% power. We have found that photon size (d) is λ/π.These results will contribute to a better understanding of microwave interferometry and have future applications in testing pilot wave theory.
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	Abstract_F124140: Cytokinesis is the process by which cells divide and split off from one another via a contractile actomyosin ring. Actomyosin ring formation is characterized by the recruitment of filamentous actin (F-actin) and myosin II.  Budding yeast is a simple eukaryotic system to examine the molecular process of actomyosin ring assembly and contraction.  Iqg1 is required for actin localization to the site of cytokinesis and is regulated by phosphorylation and dephosphorylation.  A stain with a mutation in Iqg1 that prevents dephosphorylation causes cytokinesis defects.  The mutant phenotype was further analyzed by examining actin ring formation.  Since human homologs of Iqg1 are involved in cancer and cytokinesis failure can cause aneuploidy as seen in tumor cells, this research could ultimately lead to new targets for chemotherapy.
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	Abstract_F140156: With the increasing importance of accurate and early disease diagnosis and the development of personalized medicine, electrochemical detection of DNA has attracted a growing interest in past decades due to its rapid detection of DNA. The electrode using for electrochemical experiments often made of conductive materials, such as gold, platinum, or silver, in order to measure the current response from DNA hybridization in a solution. The basis for selecting a material for an electrode is the cost of production, ability to absorb DNA, and the size of its electroactive surface area. Carbon has seen a growth interests over the years due to its low-cost production, conductivity, and large electroactive surface area. In this study, we employ porous carbon felt as electrodes to measure and analyze the absorbability of DNA including ssDNA, dsDNA, and DNA origami nanostructures. The results will provide useful information for the design of novel sensor devices.
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	Title_F155171: Improve labeling-efficiency of neural network models
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	Abstract_F156172: Active learning is a framework for training machine learning models. The goal is to reduce the number of labels used in training the models. Neural network models used for image classification require a large training dataset to achieve good accuracy. This project will use active learning to reduce the number of labels needed for training neural network models. We propose to use the Fisher information of the neural network parameters to actively select which images are labelled and included in the training data. A key challenge is the large number of parameters in commonly-used neural network models, which significantly increases the cost of computing the Fisher information. To mitigate this challenge, we plan to identify a subset of the parameters that can be considered to be more relevant for the classification task. This project will obtain theoretical justification for our approach and implement it in the CIFAR10 benchmark dataset. 
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	Title_F171187: Ligand Exchange to Enhance Charge-Transfer
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	Abstract_F172188: Various types of nanocrystals have been used in the photosensitization of photorefractive (PR) polymer-based composites. While this new class of inorganic-organic hybrid polymeric composites shows enormous promise, the technology is still in its infancy and much work is needed to exploit its full potential. Diffraction efficiencies, operational voltages and response times associated with PR inorganic-organic composites do not equal that of their all-organic counterparts. To attend to these concerns innovative methods must be devised allowing for the PR performance to be optimized for a specified application. Despite improvements in nanocrystal synthesis, several problems are still present. Specifically, to prevent aggregation of the nanocrystals, they must be passivated with organic molecules during the synthetic process. Most common among these capping molecules is trioctylphosphine (TOP). Due to their bulky and aliphatic nature, these passivating molecules also tend to act as an insulator to the charge-transfer process and thus drastically reduce the efficiency of the photosensitizer. To increase the efficiency, the nanocrystals need to passivated with a ligand which is more conducive to the charge-transfer process. 
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	BIO_F173189: Jamie is a 2nd year chemistry major from St. Peters, Missouri. Their main interests are in biochemistry, medicine, and pharmacy. Their first experience with research was with the F.Y.R.E. program working with Dr. Winiarz last spring. They continued to work with Dr. Winiarz over the summer the Undergraduate Summer Research Scholarship Program, and is now an O.U.R.E. student this year. Jamie intends on continuing research next year in some capacity. After university, Jamie hopes on either continuing onto graduate school, medical school, or pharmacy school.
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	Abstract_F188204: Additive manufacturing has become a forefront in current industry, however many difficulties in field application have surfaced as the industry has grown. Some of these difficulties include: the lack of industry wide standards, manual post processing requirements, slow production speeds, print bed materials and design, and inconsistencies in material properties and extrusion. This research study aims to focus on the analysis of these issues in the field of concrete 3D printing with an emphases on high strength reinforced concretes in large scale construction applications.
 
With the issues mentioned above in mind, this study primarily focuses on the machine design and material handling aspects. Some of the specific issue and areas of development include print bed materials and their successes and properties corelating to cracking and curing in the concrete. The optimization of extrusion quality, nozzle flow, and material delivery within the extrusion system.  In addition, the printer gantry and loading design were also areas of study and devolopment.
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	Abstract_F204220: Certain groups of organisms, like reptiles and amphibians, can be challenging to survey using traditional survey methodology. Environmental DNA metabarcoding has proven to be an effective solution for surveying a diversity of species. In this project, we conducted a pilot survey of all non-fish vertebrates in aquatic habitats of the Mississippi River flood plain at the Black Island Conservation Area. Samples were collected in May and October of 2022. Sample locations included permanent and ephemeral aquatic habitats characterized as bayous, sloughs and ditches. We used PCR reactions coupled with Illumina DNA sequencing to generate DNA sequences. Identification of DNA sequences were facilitated by alignment to constructed databases of each taxonomic group that include all available species known to occupy the area. Using this data, we can learn about reptile and amphibian populations in these areas, as well as aquatic birds and some mammals. 
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	Title_F219235: Detecting VOCs for Medical and Industrial Aplications
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	Abstract_F220236: This study explores the detection and identification of volatile organic compounds (VOCs) in human breath for disease diagnosis and emanating from explosives for military applications. Several VOCs found in human breath, like acetone and acetaldehyde, are associated with diseases such as diabetes, lung cancer, and acute respiratory distress syndrome (ARDS). For explosives detection, specific nitrogen-containing analogues like pyridine are used. An Owlstone-FTIR system, in tandem with an optical sensor interrogator, is used to establish a benchmark calibration system of VOCs for novel sensors such as Metal-Organic Framework (MOF) single crystals and porous glass microspheres. The results of this study have important implications for disease diagnosis and military applications. This study aims to provide concise and informative insights into the application of VOC detection systems for a multitude of uses.
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	BIO_F221237: This study explores the detection and identification of volatile organic compounds (VOCs) in human breath for disease diagnosis and emanating from explosives for military applications. Several VOCs found in human breath, like acetone and acetaldehyde, are associated with diseases such as diabetes, lung cancer, and acute respiratory distress syndrome (ARDS). For explosives detection, specific nitrogen-containing analogues like pyridine are used. An Owlstone-FTIR system, in tandem with an optical sensor interrogator, is used to establish a benchmark calibration system of VOCs for novel sensors such as Metal-Organic Framework (MOF) single crystals and porous glass microspheres. The results of this study have important implications for disease diagnosis and military applications. This study aims to provide concise and informative insights into the application of VOC detection systems for a multitude of uses.
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	Title_F235251: Ligand Exchange on Semiconductor Nanocrystals
	Text Field11_F226242: SHORT ABSTRACT
	Abstract_F236252: Various types of nanocrystals have been used in the photosensitization of photorefractive (PR) polymer-based composites, with cadmium selenide (CdSe) being one of the most widely studied materials for this application. While this new class of inorganic-organic hybrid polymeric composites shows enormous promise, the technology is still in its infancy and much work is needed to exploit its full potential. Diffraction efficiencies, operational voltages and response times associated with PR inorganic-organic composites do not equal that of their all-organic counterparts and must be improved to meet the requirements of projected applications. To attend to these concerns innovative methods must be devised allowing for the PR performance to be optimized for a specified application. This optimization can be accomplished through prudent choice of the nanocrystalline photosensitizer's properties. Recently, advancements in the syntheses of semiconductor nanocrystals have significantly improved control over nanocrystal morphology and surface characteristics. Despite these improvements, several problems continue to plague this class of photosensitizers. Specifically, prevent aggregation of the nanocrystals, they must be passivated with organic molecules during the synthetic process. Most common among these capping molecules is trioctylphosphine (TOP). 
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	Title_F251267: DNA Origami Stability for Electrochemical Applications
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	Abstract_F252268: Due to their biocompatibility, structural diversity, and ease of functionalization, DNA origami is an attractive model for electrochemical applications, especially for use as scaffolds to immobilize different probes for the fabrication of sensitive biosensors. However, origami requires specific conditions to prevent degradation. Most commonly, in order to solvate the negatively charged phosphate backbone and maintain structural integrity, the origami requires a solution with a high concentration of cations, usually Mg2+ ions. Previous research has demonstrated that degradation in low Mg2+ solutions can be partially offset by the presence of high concentrations of monovalent cations. For the electrochemical applications, DNA origami needs to keep integrity and hybridization capability under different solvents and electrolytes. In this experiment, the structural integrity of 2D cross DNA origami was analyzed in three different solutions: 1 mM potassium ferricyanide, 5 mM potassium ferricyanide, and Kblue, which is composed of hydrogen peroxide and 3,3’,5,5’-tetramethylbenzidine. Atomic force microscopy (AFM) and agarose gel electrophoresis (AGE) were used to characterize shape and monitor changes in structural integrity. DNA origami demonstrated a high degree of stability up to 1 week in both 1 mM and 5 mM potassium ferricyanide solution, whereas origami showed degradation within the first 24 hours in Kblue.  
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	Abstract_F268284: Turbulence in compressible flows plays a vital role in many aerospace applications. Compressible turbulence, however, presents a greater challenge than its incompressible counterpart since fluctuating thermodynamic quantities must be considered. Of these, density fluctuations are of great importance because of their use in the production term of the Turbulent Kinetic Energy (TKE), but remain difficult to measure. Shadowgraph and schlieren optical methods are used extensively to observe density gradients in fluids. They are commonly used for qualitative flow visualization in wind tunnel testing. However, more recently, they have been developed to also obtain quantitative measurements. Shadowgraphy obtains these measurements through light refraction in density gradients. When light passes through a gradient, such as a shockwave, rays bend and combine to form an image on a viewing screen. Light intensity on the screen corresponds to the angle of refraction through which a ray of light is bent to reach it. With this information, and the Gladstone-Dale law relating refractive index to density, the density of the gradient area can be determined. This study aims to develop a quantitative shadowgraphy method for fluctuating (turbulent) density measurements in the Missouri S&T supersonic wind tunnel. Density data will be quickly gathered in a non-intrusive manner, allowing new measurements of compressible turbulence in the S&T tunnel.
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	Abstract_F284: Women often experience sexism in their everday STEM environments. The negative impact could be lessened if an ally or bystander confronts the perpetrator. The purpose of this study is to observe the effects of ally confrontation on the target of the sexist action. The study design will be presented with the study materials, measures, and hypotheses. 
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	Abstract_F300: Women often experience sexism in their everday STEM environments. The negative impact could be lessened if an ally or bystander confronts the perpetrator. The purpose of this study is to observe the effects of ally confrontation on the target of the sexist action. The study design will be presented with the study materials, measures, and hypotheses. 
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	Abstract_F316: Trickle bed reactors are used to decontaminate heavy metals from petroleum cuts turning the rest into hydrocarbon fuels. Trickle bed reactors are commonly used in the petrochemical field of chemical engineering. Despite this system being widely use in the industry there is still a need to optimize these reactors so that these processes can be more efficient which allows for time and money cuts. The present study is conducted to determine the best way to fully optimize a trickle bed reactor. The first place the study looks into is the distribution plate which is responsible for premixing the gas and liquid going into the reactor. Ensuring the distribution plate produces a homogeneous mixture allows for an enhanced throughput of the reactor. In this study, the distributor plate design over the phase’s distribution was analyzed using Computational Fluid Dynamic techniques. STAR CCM+ was utilized to run simulations of the distributor plate to determine the maldistribution coefficient within the trickle bed reactor; a volume of fluids approach was used to approximate the fluid interactions. These simulations were validated by comparing the predictions made by the simulation against the experimental data that was measured previously.
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	Title_F331: Terrestrial Insect Diversity at Fort Leonard Wood
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	Abstract_F332: This project conducted studies of terrestrial insect diversity at Fort Leonard Wood in summers 2021 and 2022. Primary goals of the study included identification of species of concern, examination of conservation management areas, potential for indicator species, and identification of broad biodiversity on base. Specimens were collected using light sheet trapping at night, UV bucket trapping, hand and net collection, funnel trapping, pitfall trapping, malaise trapping, leaf litter sampling, pheromone trapping, and pan trapping. Specimens were processed in the lab, pinned, sorted, and identified. Preliminary data suggests that there is significant biodiversity within Arthropoda within Missouri. Over 300 species of night-flying moths have been identified to date, and approximately 20 species of ants have been identified. These data will inform management and conservation activities on the base.
	Text Field12_F323: SHORT BIO IN 3rd PERSON
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	Title_F347: Dbf2 and Cytokinesis
	Text Field11_F338: SHORT ABSTRACT
	Abstract_F348: Cytokinesis is the process in cell division where cytoplasm is divided between two cells. Cytokinetic defects can lead to cancer, and these defects can be studied using budding yeast. The Mitotic Exit Network, or MEN, is a signaling pathway that allows a dividing cell to complete cytokinesis. Dbf2 is a MEN protein kinase, and by regulating it through phosphorylation, its effect on mitosis and cytokinesis can be studied. Mutant Dbf2 alleles have been introduced into yeast cells. The strains tested have two copies of Dbf2. One copy is a temperature sensitive mutant, and the other is a phosphorylation mutant. The strains were plated separately on FOA to promote recombination between the two alleles. Genomic DNA from these strains was prepared, and PCR was used to amplify the Dbf2 gene. Once a successful PCR is completed, DNA sequencing and mutant analysis will be performed, to determine the success of recombination. The effects of the phosphorylation defective DBF2 alleles on cytokinesis can be tested once yeast cells with only the single mutant allele have been generated.  Yeast cells provide a simplified system to study effects of mutations in the Dbf2 kinase, and this information is relevant to human health. Dbf2 is a member of the Ndr kinase family, and mutations in homologs of Dbf2 in humans can lead to cancer. 
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	BIO_F349: Katharine is is a freshman in the Chemistry department, with a focus area of Biochemistry. She is also working towards a minor in Biology, and is interested in pursuing academic research after graduation. She enjoys spending time in the lab, and learning new techniques. She was drawn to this project due to its real world implications in human health. 
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	Abstract_F364: The use of nanomaterials in modifying cement has gained attention in
recent decades. Research efforts are increasingly directed towards the use
of nanoparticles of calcium silicate hydrate (nano C-S-H) gel to provide a
seeding effect and nanoengineer cement-based materials for better
performance. C-S-H gel is the main binding phase of hydrated cement that
provides strength to the hardened cement material. The addition of nano
C-S-H seeds to cement paste has been shown to provide early-age strength
development. However, very little is known about the impacts on the cement
paste workability. This study presents a time-dependent rheological method
to quantify the effects of nano C-S-H gel on the workability of calcium
sulfoaluminate (CSA) cement and Portland cement pastes. The cement
pastes were seeded with nano C-S-H gels of varying Ca/Si compositions,
and the evolution of dynamic and static yield stresses and plastic viscosity
were measured as a function of time with the aid of a stress-controlled
advanced rheometer. The resulting yield stress evolution curves were
processed to quantify defined workability metrics, namely, (i) the flowability
loss rate, (ii) the placement limit, and (iii) the hardening rate. The
characterization of these workability metrics provides a robust assessment
of the critical regimes of the cement paste hydration which can guide
admixture selection and proportioning of the nano-modified cement pastes.
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	Abstract_F380: Optimization of Trickle Bed Reactor Distribution: a Computational Fluid Dynamic Approach
 
Trickle bed reactors are used to decontaminate heavy metals from petroleum cuts turning the rest into hydrocarbon fuels. Trickle bed reactors are commonly used in the petrochemical field of chemical engineering. Despite this system being widely use in the industry there is still a need to optimize these reactors so that these processes can be more efficient which allows for time and moneycuts. The present study is conducted to determine the best way to fully optimize a trickle bed reactor.The first place the study looks into is the distribution plate which is responsible for premixing the gas and liquid going into the reactor. Ensuring the distribution plate produces a homogeneous mixture allows for an enhanced throughput of the reactor. In this study, the distributor plate design over the phase's distribution was analyzed using Computational Fluid Dynamic techniques. STAR CCM+ was utilized to run simulations of the distributor plate to determine the maldistribution coefficient within the trickle bed reactor; a volume of fluids approach was used to approximate the fluid interactions.These simulations were validated by comparing the predictions made by the simulation against the experimental data that was measured previously.
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	Title_F395:  AI Application in Kidney Transplant Healthcare
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	Abstract_F396: In kidney transplant healthcare, approximately 20% of procured kidneys are not utilized, some of which is avoidable. Therefore, we are designing an artificial intelligence (AI) decision support system to help transplant stakeholders increase efficiency and minimize missed opportunities. Literature suggests that it is valuable for users to have some control and/or interaction with an AI system to better understand how and why it makes mistakes (i.e., why they disagree with it). In addition, there are concerns about designing an AI system that is trained on biased data. There is evidence of racial bias in transplant outcomes, which could be perpetuated or exaggerated by an AI system. Therefore, we need stakeholder input to design a system that is sufficiently interactive and perceived as fair. To this end, we are interviewing transplant surgeons and organ procurement professionals as well as surveying transplant patients and the general public. We will collect data on fairness notions, risk perceptions, interest in AI adoption, and preferences for specific AI interactivity features. We will use this input to guide efforts to create an AI system that is accurate, fair, and useful. 
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	BIO_F397: Chase Johnson is an undergraduate research assistant in the Engineering Management & Systems Engineering department and Psychology department at Missouri University of Science and Technology. He is working towards a Bachelor of Science degree in Engineering Management preceded by a Master of Science degree in Engineering Management. His current research interests include the AI system generation for kidney transplantation and combating pre-existing biases as well as the study of psychological cognition and the response to visual and auditory stimuli.
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	Title_F411: Systematic analysis of C. elegans population dynamics
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	Abstract_F412: Birth and death rates control population dynamics. However, it is unknown how different reproductive and aging traits impact the survival of populations. To determine the effect of different lifespans and varying reproductive rates on population dynamics, we analyzed wild type and mutant populations of the model organism Caenorhabditis elegans in a laboratory ecosystem and in the corresponding computational simulation wormPOP. We used mutants of C. elegans with varying reproductive schedules as well as long- and short-lived mutants. In lab, we collected data from experiments using the mutant strains tra-3, which produces more eggs, and daf-2, which has a long lifespan. Each lab member performed several simulation experiments with varying lifespans and reproduction schedules. Thus, we will discuss the impact of these different reproductive schedules and lifespans on the population dynamics of C. elegans.
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	Title_F427: Methodology for Repair Using Hybrid Manufacturing
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	Abstract_F428: This research project aims to develop a methodology for rebuilding and machining damaged parts or tools back to their original condition by integrating a 3D scanner to obtain their geometry. The primary objective of this project is to achieve higher efficiency fabrication of parts, and enable repair of high-value parts and tools. The project will utilize VXelements to obtain and manipulate 3D scanning data, and employ Siemens NX software to provide tool paths that simulate repair of parts using the DMG Mori LaserTec 4300 hybrid manufacturing machine. The success of this project has the potential to revolutionize manufacturing processes and reduce costs associated with replacing high-value parts and tools.
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	BIO_F429: Aniruddh Kommareddy is a sophomore at Missouri University of Science & Technology pursuing degrees in Mechanical and Aerospace engineering. For a year, he has been on the satellite research program, focusing on the propulsion system for a cube satellite. Additionally, Aniruddh has been working as an undergraduate researcher under the guidance of Dr. Bristow, developing a methodology for hybrid manufacturing.
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	Title_F443: Laser-aided Additive Manufacturing Processes (LAMP)
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	Abstract_F444: This research project investigates various LAMPs for the production of metal parts. Our methods for comparing these processes included tensile testing, scanning electron microscopy, and basic visual examination. Our analysis suggests that not all LAMPs produce the same results. Some criteria like time, expense, maintenance, and application can greatly affect which process is most suitable. Our purpose on this project was to assist in the development of these LAMPs.
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	Abstract_F460: Additive manufacturing has become a forefront in current industry, however many difficulties in field application have surfaced as the industry has grown. Some of these difficulties include: the lack of industry wide standards, manual post processing requirements, slow production speeds, print bed materials and design, and inconsistencies in material properties and extrusion. This research study aims to focus on the analysis of these issues in the field of concrete 3D printing with an emphases on high strength reinforced concretes in large scale construction applications.
 
With the issues mentioned above in mind, this study primarily focuses on the machine design and material handling aspects. Some of the specific issue and areas of development include print bed materials and their successes and properties corelating to cracking and curing in the concrete. The optimization of extrusion quality, nozzle flow, and material delivery within the extrusion system.  In addition, the printer gantry and loading design were also areas of study and devolopment.
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	Title_F475: Dust Attenuation of Emission Lines in IllustrisTNG
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	Abstract_F476: All ongoing and future galaxy surveys targeting Dark Energy science observe galaxies with string emission lines originating from their star-forming regions, giving excellent opportunities to understand how these galaxies are formed and evolved. One key ingredient is dust, because any dust particles in a galaxy attenuates the emission lines. By analyzing state-of-the-art cosmological galaxy formation simulations provided by the Illustris TNG, we have examined the spectrum of HA, OII, and OIII across millions of galaxies and used code from PEGASE to calculate the best estimate of dust attenuation. We run the spectrum with and without dust attenuation through a series of calculations to determine the dust attenuation factor (f), and then we create a graph of f as a function of redshift (z) to display the evolution of dust attenuation with time.The main goal of this research is to determine if our results are consistent with other available datasets. 
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	BIO_F477: Andrew Madsen is a freshman majoring in Physics. He first started research with Dr. Shun Saito in October 2022, and plans to continue doing research throughout his time at Missouri S&T. After graduating from Missouri S&T, Andrew plans on getting a PhD in Astrophysics so he can continue to research the stars. 
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	Title_F491: Eavesdropping on the Microbial World
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	Abstract_F492: Nitrogen-fixing bacteria form a symbiotic association with legume plants and play a key role in crop health and productivity. This process is sensitive to drought and desiccation, and the increasing challenge of climate change impacts agricultural productivity. With soybeans being one of the main crops grown in the state and Missouri being an essential contributor to global soybean production, protecting it against drought is vital. Our lab is exploring the development of drought-tolerant strains of Bradyrhizobium japonicum, which forms a nitrogen-fixing symbiosis with soybeans. Drought-tolerant strains of B. japonicum are already being produced; however, it is often outcompeted by alternative’ non-drought-tolerant strains. To improve the competitiveness of drought-tolerant strains, we are studying cell-cell communication, which is believed to play a role in competitiveness. B. japonicum uses small signal molecules called acyl-homoserine lactones (HSLs) to communicate with each other in a process known as quorum sensing. We are characterizing the HSLs produced by various strains of B. japonicum to identify which HSLs play a role in competition and develop strategies to manipulate the quorum sensing process to improve competitiveness. We have determined different strains of B. japonicum produce different types of HSLs at other times in the growth cycle.
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	Title_F507: The Effects of Seismic Activity on LIGO Data
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	Abstract_F508: I am assisting Dr. Cavaglia in his research of whether seismic activity on Earth has an effect on the data from the most recent LIGO run for gravitational waves from space. The interferometer can use information about gravitational waves to detect the possible presence of black holes. If the LIGO run data was affected by seismic activity, it could potentially affect the accuracy of detection.
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	Abstract_F524: Nitrogen-fixing bacteria form a symbiotic association with legume plants and play a key role in crop health and productivity. This process is sensitive to drought and desiccation and the increasing challenge of climate change impacts agricultural productivity. With soybeans being one of the main crops grown in the state and Missouri being an important contributor to global soybean production, protecting it against drought is vital. Our lab is exploring the development of drought-tolerant strains of Bradyrhizobium japonicum, which forms a nitrogen-fixing symbiosis with soybeans. Drought-tolerant strains of B. japonicum are already being produced, however it is often outcompeted by alternative’ non drought-tolerant strains. To improve the competitiveness of drought-tolerant strains, we are studying cell-cell communication which is believed to play a role in competitiveness. B. japonicum uses small signal molecules called acyl-homoserine lactones (HSLs) to communicate with each other in a process known as quorum sensing. We are characterizing the HSLs produced by various strains of B. japonicum to identify which HSLs play a role in competition and develop strategies to manipulate the quorum sensing process to improve competitiveness. We have determined different strains of B. japonicum produce different types of HSLs and at different times in the growth cycle.
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	BIO_F525: Brooke is a volunteer research assistant in Dr. Westenberg's research lab. She is a sophomore working towards a Bachelors of Science in Biological Sciences and a Minor in Chemistry. Brooke studies with an emphasis in Microbiology.
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	Abstract_F540: Nuclear Magnetic Resonance (NMR) spectroscopy is a well-known analytical technique that uses the excitation of nuclear spins for solving chemical structures and conformations. Relaxometry is an emerging field of NMR spectroscopy where information is gained about interactions of nuclear spins with their surroundings. In relaxometry investigations, the time it takes for excited spins to return to equilibrium (i.e., relaxation time) is observed providing insight into viscosity, local mobility, or other properties based on molecular motion and intermolecular forces. The CPMG (Carr-Purcell-Meiboom-Gill) NMR relaxation technique on a high-resolution NMR spectrometer is tested for its reliability, reproducibility, and robustness. The CPMG technique is used to support several ongoing research projects. For example, NMR relaxation experiments were conducted to investigate new, aged, and rejuvenated asphalt samples as well as the industrial production of methanol from natural gas. The deterioration of asphalt is a major infrastructure problem and its rejuvenation an important field of research and development. The investigation into the methanol synthesis is expected to gain insights into its reaction mechanism and potentially lead to improvements in this large-scale industrial catalytic reaction.
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	Title_F555: Novel Supercritical Biodiesel Process Design
	Text Field11_F546: SHORT ABSTRACT
	Abstract_F556: By reducing the net anthropogenic (man-produced) carbon emissions from burning fossil fuels, biodiesel remains an attractive alternative to petroleum-derived diesel fuels. However, currently, the production of biodiesel remains slow, costly, and impractical, limiting biodiesel's production and use in society. Aiming to reduce cost and limit environmental impact in biodiesel production, a novel transportable modular biodiesel refinery has been developed. Compared to conventional biodiesel production facilities, this refinery, relying on the principles of Process Intensification, differentiates itself by its 1) modular design, 2) transportable configuration, 3) novel reactor technology, and 4) improved separation and purification technology. In order to make this proposed solution an operational plant, a comprehensive design package has been developed for this refinery. This includes: 1) Piping and Instrumentation Diagram (P&ID). 2) Hazard and Operability Study (HAZOP). 3) Bill of materials. 4) ASPEN model. Establishing this innovative technology for the biodiesel industry will support a better, more sustainable future.
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	BIO_F557: Caleb Moellenhoff, originally from Ballwin, MO, is a junior in Chemical Engineering. Caleb has been doing research with the Bioenergy Systems & Technology Laboratory team since January 2022. In 2022, he placed first at the UGRC and CSTS Student Research Symposium. For his on-going work, he received a national grant from the Clean Fuels Foundation and had the opportunity to present at the 2022 AIChE Annual Student Conference in Phoenix and the Clean Fuels Alliance America Sustainability Workshop in St. Louis. He also has internship experience in polymer and pharmaceutical manufacturing. When he is not studying or doing research, Caleb enjoys being involved in Christian Campus Fellowship, running, reading, and playing the piano.
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	Abstract_F572: In the light of the current climate crisis humanity faces, a carbon-neutral footprint is desirable, but the high energy cost of chemical CO2 reduction, and the inefficiencies of CO2 sequestration present a challenge. Accordingly, a special integrated system for nuclear reactors designed to reduce CO2 to CO via radiation bombardment may present a new solution. This project intends to serve as a proof-of-concept for the dissociation of CO2 to CO when subjected to high-energy ion impact. Simulation of such impact will be used to assess the viability of nuclear reactor CO2 reduction systems. In a world where fossil fuel consumption is driving an environmental decline, it is key to invent new, greener methods of fuel production based on carbon neutrality.
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	BIO_F573: Wesley Moore is a sophomore majoring in Nuclear Engineering. They are pursuing a minor in Computer Science, which has encouraged their exploration of molecular dynamics and quantum chemistry simulation. Wesley has an appreciation and love for nature, and so was inspired by Dr. Castaño's ideas for a carbon-neutral fuel cycle.
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	Title_F587: Pulse Density Modulation of Propulsion System
	Text Field11_F578: SHORT ABSTRACT
	Abstract_F588: Pulse Density Modulation (PDM) is a technique often used to convert a
complex multi-bit signal into a simpler binary signal. The aim of PDM testing
of cold gas propulsion systems is to demonstrate the technique to precisely
control the thrust, propellant consumption, and duration of burns by
adjusting the duration and frequency of pulses. To control the amount of
thrust being produced from the cold gas propulsion system, the apparatus is
controlled by a microcontroller that works by turning on and off a solenoid
valve creating a series of short pulses of propellant flow. The tests included
multiple variations of the propulsion apparatus which ran under atmospheric
and vacuum conditions. The PDM of cold gas propulsion systems
demonstrated the capability to precisely control thrust and the duration of
burns when firing. The PDM technique can be a useful tool to achieve a
high level of precise attitude and orbit control in small to medium sized
satellites.
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	BIO_F589: Joseph Nguyen is a second-year undergraduate student majoring in Mechanical
Engineering from Springfield, Missouri. Joseph currently serves as the Student Director of
the Missouri S&T Satellite Research Team and is a Kummer Vanguard Scholar. Joseph
formerly served as a PRO Leader and Opening Week Mentor Coordinator. Outside of
school, Joseph enjoys photography and videography, building networks of friendships,
exploring new destinations, and working with his hands.
 
After graduation, Joseph hopes to obtain a job in the space industry working on satellites
or space-related crafts and become an influence for minority, first-generation college
students.
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	Abstract_F604: Polar molecules crystallize as to compensate dipole moments because collinear dipoles prefer parallel alignment while side-by-side dipoles prefer to be antiparallel. However, a large macroscopic dipole moment is one of the criterion necessary for strong non-linear optical (NLO) effects in crystals for electro-optic and terahertz applications, and the fabrication of polar crystals presents a grand challenge. Only a few examples where significant dipole parallel alignment have been realized in crystals. Growing dipole parallel aligned crystals has been realized by rational design. Unsymmetrical acetophenone azines, (Me, RO, Y)-azines, (ROPhC(CH3)=NN=C(CH3)PhY), where R = alkyl, phenyl and Y = F, Cl, Br, I result in polar crystals with complete dipole parallel alignment. 
 
Butadiene analogs are suspected to produce stronger NLO effects for crystals with perfect dipole parallel alignment due to their larger conjugation lengths and higher dipole moments. Methoxy series butadiene analogs of (MeO, Y)-azines are MeOPhCH=CHCH=CHPhY. Members of this series were successfully synthesized, including (E,E)-1-(4-bromophenyl)-4-(4-methoxyphenyl)buta-1,3-diene. Synthesis of (MeO, Y)-butadienes, their spectroscopic properties including luminescence, and their crystallization behavior and crystal structures will be reported.
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	BIO_F605: Justin Nulsen is an undergraduate student at the Missouri University of Science and Technology (S&T). He is a senior in the Department of Chemistry working towards his Bachelor's of Science in the field, and he currently possesses an Associate's Degree of Arts and Science from Jefferson College. Interests in the field for him include organic and synthetic chemistry. Outside of chemistry, Justin is involved with the LEAD program and has interests in cooking, sculpting, and fishing.
 
In Justin's time at S&T, he has worked with Dr. Vadym Mochalin as part of the First Year Research Experience (FYRE) program on the synthesis and study of MXenes. He currently works with Dr. Rainer Glaser's research group under Harmeet Bhoday on the organic synthesis of novel butadienes and the study of the structures'  potential dipole-parallel aligned properties. He has been trained for and worked with 1D and 2D liquid NMR, FTIR, UV-Vis Absorbance, Fluorescence, TGA, GC-MS, and LC-MS forms of spectroscopy.
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	Title_F619: Environmental Health of Wildland Firefighters
	Text Field11_F610: SHORT ABSTRACT
	Abstract_F620: Wildland firefighters are confronted with many different hazards in their daily work lives that are uniquely challenging relative to their physical and occupational environments. In addition to smoke and heat, they are exposed to variable and extended work schedules and traverse complex landscapes and terrain. These trials have distinctive effects on the health of wildland firefighters. We examined the characteristics of the corpus of literature regarding the environmental health of wildland firefighters. Questions remain relatively unexplored at spatial and topical scales, and further work is needed to sufficiently address important issues in this field.
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	BIO_F621: Amelia Pearson is a freshman Environmental Science.
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	Abstract_F636: The Upper Hell Creek Formation in Montana has been of interest to geoscientists due to the vertebrate fossils it preserves. Many of these fossils provide information about the history of the region due to their depositional conditions, stratigraphic location, and preservation qualities. The faunal composition of the Maastrichtian stage, which is located right below the Cretaceous/Paleogene (K/Pg) boundary, is of interest in this study, which sampled three microsites from the upper Hell Creek Formation in eastern Montana to collect fossil material just below the boundary. The microvertebrate assemblages contain numerous species of turtles, crocodiles, fish, and even mammals, and were found alongside the infamous macrovertebrates of the time, the dinosaurs. Stratigraphic field measurements indicate that the elevations of the microsites occur at different depths below the K/Pg boundary, suggesting slight variations in the fossil assemblages at each site. Thus, an in-depth understanding of the organisms that lived during the latest Cretaceous time provides useful information for interpreting the region's paleoenvironment and paleoecology.  
	Text Field12_F627: SHORT BIO IN 3rd PERSON
	BIO_F637: Emma Puetz is a senior majoring in Geology, with a focus in Paleontology, and minoring in French. Her current interest of study is the Mesozoic era focusing on the end Cretaceous mass extinction. She is a 4.0 student and on the Missouri S&T cross country and track team. She is also the Vice President of the C.L. Dake Geological Society. Her hobbies include running, hiking, backpacking, travelling, and spending time with her family and friends.
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	Title_F651: Where the Rubber Meets the Road
	Text Field11_F642: SHORT ABSTRACT
	Abstract_F652: Asphalt is a relatively inexpensive material commonly used for road pavements. However, asphalt pavements age through exposure to air and UV radiation, causing them to lose elasticity, which can lead to cracks and potholes. Several pavement treatments are in use for rejuvenating aging asphalt, so that cracking and the lifetime of pavements extended. Modern, sustainable treatments include the use of pyrolysis oils from used car tires. However, it is not clear whether pyrolysis oils truly rejuvenate asphalt or whether they provide a rather superficial treatment without a long-term effect. 
 
Nuclear Magnetic Resonance (NMR) relaxometry is a scientific area that provides insight into the molecular environment of organic materials. NMR relaxometry will be used to investigate the organic binder materials in asphalt to establish a performance measure for the quality and durability of road pavements. Because NMR relaxometry probes into the molecular environments, the results of this project will be different from current asphalt performance tests that measure bulk properties such as strength, elasticity, or viscosity. It is expected that NMR relaxometry results provides an advanced, complimentory predictor for the long-term stability of new, aged, and rejuvenated asphalt.
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	BIO_F653: Gabriel Riddle is a second-year physics major at Missouri S&T, where he is a Kummer Vanguard Scholar and Peer Mentor. He is also a LEAD peer tutor, a member of the Honors Academy, and has consistently made the Dean's List. Gabriel's research journey began as a First-Year Research Experience (FYRE) student, and he has since completed a summer research internship and continues his research as an Opportunity for Undergraduate Research Experience (OURE) student.
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	Title_F667: Systematic analysis of C. elegans population dynamics
	Text Field11_F658: SHORT ABSTRACT
	Abstract_F668: Birth and death rates control population dynamics. However, it is unknown how different reproductive and aging traits impact the survival of populations. To determine the effect of different lifespans and varying reproductive rates on population dynamics, we analyzed wild type and mutant populations of the model organism Caenorhabditis elegans in a laboratory ecosystem and in the corresponding computational simulation wormPOP. We used mutants of C. elegans with varying reproductive schedules as well as long- and short-lived mutants. In lab, we collected data from experiments using the mutant strains tra-3, which produces more eggs, and daf-2, which has a long lifespan. Each lab member performed several simulation experiments with varying lifespans and reproduction schedules. Thus, we will discuss the impact of these different reproductive schedules and lifespans on the population dynamics of C. elegans. 
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	BIO_F669: Molly Ripper is a senior from St. Louis, Missouri, majoring in biological sciences with minors in bioinformatics and chemistry. She currently holds positions as president of Phi Sigma Biological Honors Society, lab manager of iGEM Design Team, and philanthropy treasurer of Chi Omega sorority. She is also a member of Helix life sciences club and participates in undergraduate research. After graduation, she wants to continue her education in biology, specifically in human genetics.  
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	Title_F683:  Antibacterial Properties of Bioactive Materials
	Text Field11_F674: SHORT ABSTRACT
	Abstract_F684: Prevention of infection is a major concern after medical procedures or when dealing with open wounds from injury or as complications from various health conditions. Bioactive materials paved the way for more potent methods in dealing with nosocomial infections. Bioactive materials display high osteoconductive and osteogenic properties, angiogenic potential, biocompatability, and biodegradability. Development of bioactive materials for bone and tissue repair is a growing market for use in wound healing. In particular, borate bioactive glasses are attractive because of their high degradation rate. Incorporating various ions and metals into the borate bioactive glass enhances antibacterial acitivity of it. In this study we are using various methods to compare the antibacterial properties of several commercially available materials. The materials were tested against 3 clinically relevant bacteria (Staphylococcus epidermidis, Escherichia coli, and Pseudomonas aeruginosa) to measure inhibition of bacterial growth. 
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	BIO_F685: Yaroslav Rynza is a sophomore studying Biochemical Engineering with a minor in Biomedical Engineering. Yaroslav is a lab assistant in Dr. Westenberg's lab and it's his first time working on a research project. He is active in different organizations such as iGEM and International Students Club. In his free time, Yaroslav enjoys hiking, rock climbing, and reading, among other hobbies. After graduation, Yaroslav is aiming at becoming a process engineer in a pharmaceutical industry. 
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	Title_F699: Improving Gamma Ray Detection with Interferometry
	Text Field11_F690: SHORT ABSTRACT
	Abstract_F700: In the field of medicine, positron emission tomography (PET) scans are commonly used to detect the location of tumors in the body. This is done by injecting a mixture of glucose and radioactive substances near the suspected region of the tumor present. Typically, the tumor consumes the mixture referred to as Fluorodeoxyglucose-18 (FDG-18). After consumption, the radioactive particles decay into two gamma-ray photons that are ejected in an anti-parallel fashion. The gamma-ray photons are detected by two inorganic scintillator crystals for the express purpose of locating the tumor. The location of the tumor can be determined by the difference in the time of flight between the two photons. The major issue that arises from this form of analysis is that it can only be accurate up to 5 millimeters. This inaccuracy is due to the photons not immediately stopping upon contact with the scintillators. The proposed research would include a more accurate detection method of gamma-ray photon absorption through the use of a Fabry-Perot Interferometer and measuring the change in resonance of the scintillator on the impact of the photon. This would be done by using a Fabry-Perot Interferometer and measuring its static resonance versus resonance upon impact and later stages of decay. This data analysis will improve the accuracy of current PET scan technologies.
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	BIO_F701: Josh Schmidt is a sophomore from Saint Louis, Missouri majoring in Electrical Engineering and Mathematics with a minor in Computer Science. Josh discovered his love for research and development from his internship over the summer. He brought the skills he developed at the internship to Dr. Esmaeelpour's lab. He has spent his second year in the lab learning about light and its unique characteristics and properties. When he is not working in the lab, he is working as the Office of PR for the Solar Car Design Team and a member of its Electrical Team. 
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	Title_F715: Radon-Carbon Nanoparticle Design
	Text Field11_F706: SHORT ABSTRACT
	Abstract_F716: This project seeks investigates the interactions between the isotope Radon-222 and carbon nanostructures. The goal is to find a carbon nanostructure that Rn-222 can attach to. If this is found, further engineering would be pursued to develop a nanoparticle consisted of the Carbon with Radon attached, and then a coating in folic acid. By taking advantage of Rn-222's short half life and the folate receptors of cancer cells, this nanoparticle could theoretically be used in a method of cancer treatment known as targeted alpha therapy.
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	BIO_F717: Samuel Schrader is a 2nd year Physics major at Missouri S&T. He's very interested in fundamental physics, and hopes to pursue a further education in Nuclear and Particle Physics after completing his bachelor's degree.
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	Title_F731: Enhancing Charge-transfer in Photorefractive NCs
	Text Field11_F722: SHORT ABSTRACT
	Abstract_F732: Diffraction efficiencies, operational voltages and response times associated with PR inorganic-organic composites do not equal that of their all-organic counterparts and must be improved to meet the requirements of projected applications. To attend to these concerns innovative methods must be devised allowing for the PR performance to be optimized for a specified application. This optimization can be accomplished through prudent choice of the nanocrystalline photosensitizers properties. Advancements in the syntheses of semiconductor nanocrystals have significantly improved control over nanocrystal morphology and surface characteristics. Despite these improvements, several problems continue to plague this class of photosensitizers. Specifically, prevent aggregation of the nanocrystals, they must be passivated with organic molecules during the synthetic process. Most common among these capping molecules is trioctylphosphine (TOP). However, due to their bulky and aliphatic nature, these passivating molecules also tend to act as an insulator to the charge-transfer process thus drastically reduce the efficiency of the photosensitizer. To increase the efficiency, the nanocrystals need to passivated with a ligand which is more conducive to the charge-transfer process. We describe a method by which photosensitizing nanocrystals are passivated using ligands which have already demonstrated their conduciveness to the charge-transfer process.
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	BIO_F733: A first year student double majoring in chemistry and environmental science and is participating in the FYRE program. Designs and creates the logos and other artistic designs for the S&T Birding Club. An immense lover of cats and science.
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	Title_F747: Designing Nanoparticles to Target Cancer Cells
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	Abstract_F748: Nano particles are an oft discussed treatment for various diseases, especially for cancer. Cancer treatments often cost hundreds of thousands of dollars, and have severe effects on the body. This project was to determine a cost reducing method to produce a nanoparticle-carrying chain that could be safely injected into an individual with certain types of cancer. By using a polymer as well as a tracer attached to each other through irradiation, a radioactive nanoparticle could then be affixed to the chain and used as a form of targeted radiotherapy. The expected outcome of this experiment was the creation of a suitable linker to which a radioactive particle could be attached. This is not a new field of research, and there are several papers documenting the creation of such a treatment, but not with a cost-effective mindset. This experiment was conducted by creating several diluted mixtures of 12mg/L Folic Acid, introduced to a polymer, Polyvinylpyrrolidone, and bombarded by gammas and neutrons to break and bind the two together. So far, the research is inconclusive on the creation of the linked particles, and more trials will need to be run to effectively determine if this linked chain is created.
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	BIO_F749: Matthew Shannon is a Sophomore earning his degree in Nuclear Engineering at Missouri S&T. He wants to focus his studies on nuclear medicine, and find new methods for treating diseases using nuclear technology. Along with his sponsor Dr. Castano and funding from OURE, Matthew is researching the use of radioactive nanoparticles for cancer treatment. He values the importance of safe and effective medical treatments available to all people, regardless of wealth. He is very passionate about the nuclear field, and hopes to see a return of public excitement and acceptance towards it. Matthew's personal interests are completing his bachelor's degree, and pursuing a master's degree in Nuclear Medicine.
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	Title_F763: Enabling Extreme Fast Charging with Energy Storage
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	Abstract_F764: The objective of the overall project is to "design and demonstrate an extreme fast charging (XFC) station exceeding 1 MW in scale." The project's implementation would ideally be used as a gas station for electric vehicles. 
 
I worked on the software that transmitted data to a PowerPC via ethernet/UDP. This data consisted of the current setpoint in the Energy Storage System Power Buffering process and current setpoint in the Electric Vehicle charging process. The program would then receive parameters used for a charging algorithm.
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	BIO_F765: Evonne Siampos, a sophomore in Computer Engineering, is thrilled to have contributed to the growing world of electric-powered vehicles. She is excitied by the idea of continuing to persue similar avenues after graduating. Outside of academics, she is currently the Director of Career and Personal Development in the Chi Omega Fraternity, a member of the Order of Omega Honors Academy, and a member of the Kummer Vanguard Institute.
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	Title_F779: Molecular Genetics and Phylogeography of N. dorsalis
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	Abstract_F780: North American river systems exhibit diverse communities of freshwater fish, which are among the most diverse in the world. This diverse speciation is due in part to the extensive impact of Pleistocene era glaciation, which drove northerly distributed species freshwater species to seek refuge in more southern habits during maximum glaciation. Once the glaciers retreated, the species redistributed back to more northern habitats of their drainages. Some broadly distributed northern species such as the Bigmouth Shiner, Notropis dorsalis, may comprise multiple divergent and geographically separated lineages. N. dorsalis is a species of minnow native to small streams throughout central North America, occurring throughout tributaries of the Missouri River, upper Mississippi River, and tributaries of Lake Michigan and Lake Erie. All known populations of N. dorsalis exhibit homogeneous morphology. We hypothesized that geographically separate populations would contain genetically distinct groups known as cryptic species. Using molecular genetics, it was possible to compare genetic variations in N. dorsalis samples. We created two phylogenies. Our first phylogeny was constructed through sequencing the cytochrome B gene, a highly variable region of mitochondrial DNA. Our second phylogeny was constructed tThis study has yielded promising data in the form of six distinct clades, each corresponding to a distinct geographic region and watershed.
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	BIO_F781: Heath St. Dennis is a Senior majoring in Biological Sciences and Psychology with minors in Chemistry and Biomedical Engineering. He transferred to S&T last year as a Freshman/Junior after completing his AS in Biology as dual credit in high school. Heath is beginning an MS in Chemistry in the fall in pursuit of his goal to be a pharmaceutical researcher.
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	Title_F795: Non-Enzymatic Electrochemical Sensors
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	Abstract_F796: By employing a simple hydrothermal process, a new class of binary metal chalcogenide material has been synthesized and anchored on carbon cloth for dopamine sensor. X-ray diffraction (XRD), field emission scanning electron microscope (FESEM), and transmission electron microscopy (TEM) were utilized to describe the hexagonal crystal structure and nanorod morphology of the as synthesised Cobalt telluride. As-prepared electrode examined using cyclic voltammetry, differential pulse voltammetry, chrono-amperometry, and impedance spectroscopy. These electrochemical techniques are usually facile techniques that are sensitive and selective to specific analytes based on their chemical composition, making them the most efficient for biosensing application.  The Cobalt telluride electrode, as an active catalyst material for dopamine detection, has a boosting sensitivity of 18.43 µA-1 µM-1 cm-2, a low limit of detection of 0.128 µM, negligible interference ability from other analytes, and good stability. Additionally, the sensing electrode's excellent electrochemical performance is demonstrated through the detection of dopamine in actual bovine serum.
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	BIO_F797: Kazuma is an undergraduate student in the department of Biological Sciences. He has currently started working with Dr. Manashi Nath. Kazuma is working on a project Non-Enzymatic Electrochemical Sensors. He is working on synthesis of metal chalcogenides for biosensing applications.
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	Abstract_F812: Various types of nanocrystals have been used in the photosensitization of photorefractive polymer-based composites, with cadmium selenide being one of the most studied materials for this application. While this class of inorganic-organic hybrid polymeric composites shows promise, the technology is still in its infancy and much work is needed to exploit its full potential. Diffraction efficiencies, operational voltages and response times associated with PR inorganic-organic composites do not equal that of their all-organic counterparts and must be improved to meet the requirements of projected applications. To attend to these concerns innovations must be devised allowing for the PR performance to be optimized. This optimization can be accomplished through choice of the nanocrystalline photosensitizer’s properties. Advancements in the syntheses of semiconductor nanocrystals have significantly improved control over nanocrystal morphology. Despite these improvements, several problems continue to plague this class of photosensitizers. Unfortunately, these passivating molecules also act as an insulator to the charge-transfer process and drastically reduce the efficiency of the photosensitizer. To increase the efficiency, the nanocrystals need to passivated with a ligand which is more conducive to the charge-transfer process. Here we describe a method by which photosensitizing nanocrystals are passivated using ligands.
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	BIO_F813: Dillon Thompson is a senior chemical engineering student who is currently planning to enroll to Missouri University of Science and Technology Chemistry Department's PhD program. He plans to continue his research with his advisor, Dr. Winiarz, in the listed research on complex nanocrystals, and is eager to expand his knowledge as both an engineer and scientist.
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	Title_F827: Terrestrial Insect Diversity at Fort Leonard Wood
	Text Field11_F818: SHORT ABSTRACT
	Abstract_F828: This project conducted studies of terrestrial insect diversity at Fort Leonard Wood in summers 2021 and 2022. Primary goals of the study included identification of species of concern, examination of conservation management areas, potential for indicator species, and identification of broad biodiversity on base. Specimens were collected using light sheet trapping at night, UV bucket trapping, hand and net collection, funnel trapping, pitfall trapping, malaise trapping, leaf litter sampling, pheromone trapping, and pan trapping. Specimens were processed in the lab, pinned, sorted, and identified. Preliminary data suggests that there is significant biodiversity within Arthropoda within Missouri. Over 300 species of night-flying moths have been identified to date, and approximately 20 species of ants have been identified. These data will inform management and conservation activities on the base.
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	BIO_F829: Rhys Timpe is a junior in Biological Sciences at Missouri S&T. Xe is interested in parasitoid wasp ecology, behavioral entomology, and plant-insect interactions. Xe is from Lake St. Louis, Missouri and works in the Verble Pyroecology and Insect Ecology Laboratory. Xe is currently working on organization of specimens and the maintenance of insect colonies in the lab.
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	Abstract_F844: Birth and death rates control population dynamics. However, it is unknown how different reproductive and aging traits impact the survival of populations. To determine the effect of different lifespans and varying reproductive rates on population dynamics, we analyzed wild type and mutant populations of the model organism Caenorhabditis elegans in a laboratory ecosystem and in the corresponding computational simulation wormPOP. We used mutants of C. elegans with varying reproductive schedules as well as long- and short-lived mutants. In lab, we collected data from experiments using the mutant strains tra-3, which produces more eggs, and daf-2, which has a long lifespan. Each lab member performed several simulation experiments with varying lifespans and reproduction schedules. Thus, we will discuss the impact of these different reproductive schedules and lifespans on the population dynamics of C. elegans. 
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	BIO_F845: Phuong Tran is a senior majoring in Biological Sciences at Missouri University of Science & Technology. She was born in Tiền Giang, Vietnam, but she moved to Alton, Illinois in 2009. Outside of academics, she likes to do volunteer work with organizations on campus like SCRUBS and Asian American Association. Phuong is graduating in May 2023. She wishes to become a research scientist that contributes to development of medications and vaccines for diseases. 
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	Title_F859: Comparison of Three Microvertebrate Assemblages
	Text Field11_F850: SHORT ABSTRACT
	Abstract_F860: The Upper Hell Creek Formation in Montana has been of interest to geoscientists due to the vertebrate fossils it preserves. Many of these fossils provide information about the history of the region due to their depositional conditions, stratigraphic location, and preservation qualities. The faunal composition of the Maastrichtian stage, which is located right below the Cretaceous/Paleogene (K/Pg) boundary, is of interest in this study, which sampled three microsites from the upper Hell Creek Formation in eastern Montana to collect fossil material just below the boundary. The microvertebrate assemblages contain numerous species of turtles, crocodiles, fish, and even mammals, and were found alongside the infamous macrovertebrates of the time, the dinosaurs. Stratigraphic field measurements indicate that the elevations of the microsites occur at different depths below the K/Pg boundary, suggesting slight variations in the fossil assemblages at each site. Thus, an in-depth understanding of the organisms that lived during the latest Cretaceous time provides useful information for interpreting the region's paleoenvironment and paleoecology.  
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	BIO_F861: Audrey Williams is a senior attending the Missouri University of Science and Technology. Her major is in geology and geophysics, with a focus in paleontology. She is currently focusing on vertebrate fauna from the late Cretaceous, and their depostional environments. She loves to explore and learn about dinosaurs, and will talk about paleontology with anyone that wants to hear.
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	Abstract_F876: This project conducted studies of terrestrial insect diversity at Fort Leonard Wood in summers 2021 and 2022. Primary goals of the study included identification of species of concern, examination of conservation management areas, potential for indicator species, and identification of broad biodiversity on base. Specimens were collected using light sheet trapping at night, UV bucket trapping, hand and net collection, funnel trapping, pitfall trapping, malaise trapping, leaf litter sampling, pheromone trapping, and pan trapping. Specimens were processed in the lab, pinned, sorted, and identified. Preliminary data suggests that there is significant biodiversity within Arthropoda within Missouri. Over 300 species of night-flying moths have been identified to date, and approximately 20 species of ants have been identified. These data will inform management and conservation activities on the base.
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	BIO_F877: Sage Wood is a Biological Sciences major at Missouri S&T. They are interested in behavioral ecology in insects and the ways they interact with their environments. They have worked in the Verble Pyroecology and Insect Ecology Laboratory for two years, doing a variety of entomology and fire ecology projects. Over the summer they were part of the fellowship tasked with surveying terrestrial insects on Fort Leonard Wood. Sage is from Jefferson City, Mo, where their parents and younger sister reside. 
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	Abstract_F892: In the treatment of mine impacted water, Biochemical Reactors (BCRs) are a popular treatment technique for the removal of heavy-metals. These reactors are a passive treatment technique, requiring little maintenance for a low cost. They are typically composed of a mixture of woody material with cellulose degrading organisms and sulfate reducing bacteria present. The woody material in the reactors act as an electron donor for the cellulose degrading organisms that ferment the sugars in cellulose into acids and alcohols. From there, the sulfate reducing bacteria use those products and sulfate (SO4)-2 as an electron acceptor to create sulfide (S2-), which then comes into contact with any heavy-metals, precipitating them out as metal sulfides. 
 
When planning the long-term operation of a BCR, it is crucial to consider the rate of degradation of woody material in the reactors. The Alloy Group has expressed an interest in characterizing the organic material of reactors that have been operating for six years at the Rico-Argentine Mine site, in addition to a preserved sample of the original material. Twenty-one samples were analyzed using extraction techniques to determine the composition of the woody material. 
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	BIO_F893: Kelly Zipfel is a junior persuing a Bachelors's Degree in Environmental Engineering at Missouri University of Science and Technology. She has worked for two years as an undergraduate researcher on sulfate reducing bioreactors. She would like to thank her advisor and research partner for all their support and and encouragement. 
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	Abstract_F908: Today there is a problem with the loss of biodiversity in the world. Therefore, it is important to understand population dynamics and how reproductive and aging traits impact their survival. Since it is very challenging to analyze wild populations, we use a laboratory and computational ecosystem based on Caenorhabditis elegans. To determine how reproduction and lifespan impact the stability of worm populations, we studied wild type verses mutants with longer lifespans and longer reproductive span. In our first observation we observed that the long-lived mutants show a slow population growth compared to the wild type. We observed the same trend in the simulation experiments. In addition, mutant populations with the later reproductive schedule exhibited higher average worm numbers. This data gives us an idea of how worms live longer in populations and influence population survival. 
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	BIO_F909: Elena Zobel is a freshman biology student at Missouri S&T. She is part of the First Year Research Experience (FYRE) program and a member of the International Genetically Engineered Machine (iGEM) design team. Elena is also part of the Kummer Vanguard Scholars and the S&T Honors Acadamy. She enjoys playing clarinet, swimming, reading fantasy books, the outdoors and hanging out with her cats.  
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	Title299: Numerical Studies on Bose-Einstein Condensates
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	Abstract300: Bose-Einstein condensate (BEC) is a state of matter near absolute zero temperature for which all atoms lose their individual properties and condense into a macroscopic coherent “super-wave”. The superfluidity of BEC has been the focus of active research since the first experimental realization of BEC in 1995. The recent launch of the Cold Atom Laboratory to the space station on May 21, 2018 has once again drawn spotlights to this fascinating properties of BEC. In this project, we will carry out numerical studies to understand the properties of BEC in a rotating frame. Numerical methods will be developed for efficiently simulating the dynamics of BEC. The vortex dynamics and vortex lattices in rotating BEC will be numerically studied.
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	BIO301: Megan Benkendorf is a sophomore majoring in Applied Mathematics and working on minors in computer science and physics. She has enjoyed working on research projects, both at Missouri S&T and over the summer at Fairmont State in West Virginia. Last year she worked with Dr. Han through the First Year Research Experience (FYRE). Over the summer, she had the opportunity to travel to West Virginia to participate in Discrete and Continuous Analysis in Appalachia under Dr. Cuchta. She also enjoys being involved in other groups and activities on campus.
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	Title_F11315: Mathematical Analysis of C. Elegans Population
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	Abstract_F12316: Understanding how populations fluctuate is important for understanding how evolutionary pressures have shaped the life histories of species, such as reproductive patterns and aging. A laboratory ecosystem consisting of Caenorhabditis elegans and Escherichia coli  and wormPOP, a simulation of this laboratory ecosystem, developed by Scharf and colleagues (Scharf et al., 2022) provides an opportunity to better understand population dynamics by tracking individual simulated worms and computing the emergent property population dynamics. However, the output data consist of curves with peaks and troughs that may reflect a chaotic pattern and are challenging to analyze. This project will aim to answer the question: How does variation in lifespan and reproduction influence trends in population dynamics? In an interdisciplinary approach, advanced mathematical methods will be applied to analyze data from population experiments in the laboratory ecosystem and wormPOP. Short lived and long-lived mutants will be used, along with mutants with varying reproductive traits.
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	BIO_F13317: Erik Bergstrom is the treasurer for IGEM and is involved in undergraduate research. During 2021/2022, he was involved in research in Dr. Melanie Mormile's lab studying dessication tolerance in halophiles. From 2022 until currently, he has been part of an OURE project in Dr. Andrea Scharf's lab to investigate how differences in reproduction and aging impact population dynamics of C. elegans populations in a laboratory ecosystem and a simulation of that ecosystem.
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	Title_F27331: Floating Treatment Wetlands for Urban Runoff
	Text Field11_F18322: SHORT ABSTRACT
	Abstract_F28332: Nonpoint source pollution often is excess nutrients from sources such as fertilizer or wastewater which enters a body of water. Urban runoff carries such nutrients and impacts surface waters into which it flows, causing eutrophication that in turn results in depletion of dissolved oxygen. To remediate eutrophication, aquatic plants suspended in water columns, called Floating Treatment Wetlands, may be placed in surface waters to uptake these nutrients, with the plants then harvested, removing the nutrient. This project will examine these processes as applied to at field scale in two nearby ponds. I propose to monitor mesocosms placed in local ponds to determine efficiency of various species of macrophytes in nutrient uptake and the fate of nitrogen and phosphorus. Each mesocosm will be constructed from a plastic container containing a polyurethane mat, coir fiber, and/or Pontederia cordata. Before placement into either the Ber Juan or Frisco pond, the initial nitrogen and phosphorus content in each pond will be measured. After placement in their respective ponds, water samples will be taken. Water temperature, dissolved oxygen, and specific conductivity will be monitored, particularly for precipitation events that bring nutrients into the pond and of the water exiting each pond. To conclude the experiment, the plants in each mesocosm will be removed to be analyzed for their nitrogen and phosphorus content, along with the previous parameters.
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	BIO_F29333: Grace Duong is a junior in Environmental Engineering at Missouri S&T. Her academic and professional interests include wastewater design, remediation, and sustainability. In addition to conducting undergraduate research, she is a DJ and PR Director for KMNR, the on-campus radio station, as well as an avid rock climber.
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	Title_F43347: Modality's Effect on Aesthetic Ratings of Poetry
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	Abstract_F44348: Previous research has shown that vividness of evoked imagery is the strongest contributor to aesthetic pleasure for poetry. However, it is unknown whether modality of the poem has an effect on the relationship between vividness and aesthetic appeal, as past work has only used written poems. In this study we want to evaluate rating of vividness, valence, arousal, and aesthetic appeal based on the modality in which poems are presented (listening only, reading only, or combined). Participants (N=300) will take part in an online Qualtrics survey where they will be randomly assigned to one of the three groups (listening, reading, or combined) and will be exposed to sixteen poems, rating them on scales of vividness, valence, arousal, and aesthetic appeal. We will used linear mixed-effects models to determine the respective contributions of vividness, valence, and arousal to aesthetic appeal, and whether these differ based on poem modality. We hypothesize that vividness will be the most important predictor of aesthetic appeal across all three conditions, but that spoken will be rated as most vivid and therefore most appealing. This highly interdisciplinary project will have important implications for the areas of empirical aesthetics and multisensory integration, as well as practical implications for poets and creative writers, whose goals are often to induce imagery and write works with high aesthetic appeal.
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	BIO_F45349: Jessica Frame is a junior dual major student in Psychological and Biological Sciences. Her research interests have led her to work in Dr. Amy Belfi's lab in cognitive neuroscience research for almost the past two school years. During her time at MST she has held positions as a TJHA Floor Governor and is currently a member of the Student Honors Advisory Board and vice president of Phi Sigma. Jessica is looking to pursue a Ph.D graduate degree in cognitive neuroscience after her bachelor's in hopes to conduct research pertaining to cognitive processes of memory and how external stimuli can interact with memory processes.
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	Abstract_F60364: Applications of machine learning (ML) or artificial intelligence (AI) to problems in astrophysics and cosmology have recently entered a golden era. In this project, we update two of our recent ML/AI efforts that contribute to galaxy surveys whose main scientific target is to reveal the nature of the Cosmic Acceleration or Dark Energy. The first of these involved improving galaxy target selection in the Subaru Prime Focus Spectrograph (PFS) survey using reinforcement learning. We will study how our RL technique is useful and improves upon a traditional method on the basis of our developments in the last few years. Secondly, we will revise our separate effort to infer cosmological information beyond the survey geometry using ML. Naively speaking, it is impossible to access information beyond the region we observe in a galaxy survey. However, it is believed that through nonlinear gravitational interaction between small and large scales, the information beyond the survey region could be inferred. To this end, we applied Graph Neural Network (GNN) architecture to efficiently analyze the desired pattern from a distribution of galaxies. If successful, this would provide an entirely new way to analyze the results of galaxy surveys.
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	BIO_F61365: Steven Karst is a senior majoring in Physics at Missouri S&T, where he is the Computing Lead for the Underwater Robotics Team as well as the vice president of ACM Game Dev. Originally from Ballwin, Missouri, he is interested in AI development and astrophysics, and was introduced to the Institute For Multi-Messenger Astrophysics and Cosmology through the National Merit Semifinalist Package. His research for that program won first prize at the 2021 Undergraduate Research Conference as well as at the 2021 Fuller Prize Competition.
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	Abstract_F76380: Population dynamics follows the fluctuations in birth and death rates, and the effects of varying reproduction schedules and aging traits play important roles in population survival. Previously, my OURE project aimed to draw connections between these traits through the analysis of data collected from laboratory ecosystems and a computational simulation (wormPOP) of wild type and mutant populations of Caenorhabditis elegans. The collected data sets are extensive, and the analysis is very challenging as well as time consuming. The goal of my OURE fellows project is to optimize the data analysis with an interdisciplinary approach. Using the data previously collected in these experiments, I hope to combine the disciplines of biology and data science to produce a data analysis pipeline using the programming language R. Additional simulations and smaller lab experiments will also be used to provide supplemental data for analysis. Finally, I will use the developed data analysis pipeline to gain a deeper understanding of how the life history traits of reproduction and lifespan are connected to support population survival.
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	BIO_F77381: Clare Koerkenmeier is an undergraduate student at Missouri University of Science and Technology majoring in Biological Sciences. There, she is active in the SCRUBS pre-health organization, hall government, and student council. She is also a part of the Kummer Vanguard Scholars program and Honors Academy. In the future, Clare intends to attend medical school.
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	Title_F91395: NMR Relaxometry Used as Asphalt Quality Metrics
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	Abstract_F92396: Asphalt is a relatively inexpensive material commonly used for road pavements. However, asphalt pavements age through exposure to air and UV radiation, causing them to lose elasticity, which can lead to cracks and potholes. Several pavement treatments are in use for rejuvenating aging asphalt, so that cracking is reduced, and the lifetime of pavements extended. Modern, sustainable treatments include the use of modified soybean oil or pyrolysis oils from used car tires. However, it is not clear whether bio-derived oils or pyrolysis oils truly rejuvenate asphalt or whether they provide a rather superficial treatment without a long-term effect. 
 
Nuclear Magnetic Resonance (NMR) relaxometry is a scientific area that provides insight into the molecular environment of organic materials. NMR relaxometry will be used to investigate the organic binder materials in asphalt to establish a performance measure for the quality and durability of road pavements. Because NMR relaxometry probes into the molecular environments, the results of this project will be different from current asphalt performance tests that measure bulk properties such as strength, elasticity, or viscosity. It is expected that NMR relaxometry results provides an advanced, complimentory predictor for the long-term stability of new, aged, and rejuvenated asphalt.
	Text Field12_F83387: SHORT BIO IN 3rd PERSON
	BIO_F93397: Gabriel Riddle is a second-year physics major at Missouri S&T, where he is a Kummer Vanguard Scholar and Peer Mentor. He is also a LEAD peer tutor, a member of the Honors Academy, and has consistently made the Dean's List. Gabriel's research journey began as a First-Year Research Experience (FYRE) student, and he has since completed a summer research internship and continues his research as an Opportunity for Undergraduate Research Experience (OURE) student.
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	Abstract412: Nitrogen-fixing bacteria form a symbiotic association with legume plants and play a key role in crop health and productivity. This process is sensitive to drought and desiccation and the increasing challenge of climate change impacts agricultural productivity. With soybeans being one of the main crops grown in the state and Missouri being an important contributor to global soybean production, protecting it against drought is vital. Our lab is exploring the development of drought-tolerant strains of Bradyrhizobium japonicum, which forms a nitrogen-fixing symbiosis with soybeans. Drought-tolerant strains of B. japonicum are already being produced, however it is often outcompeted by alternative’ non drought-tolerant strains. To improve the competitiveness of drought-tolerant strains, we are studying cell-cell communication which is believed to play a role in competitiveness. B. japonicum uses small signal molecules called acyl-homoserine lactones (HSLs) to communicate with each other in a process known as quorum sensing. We are characterizing the HSLs produced by various strains of B. japonicum to identify which HSLs play a role in competition and develop strategies to manipulate the quorum sensing process to improve competitiveness. We have determined different strains of B. japonicum produce different types of HSLs and at different times in the growth cycle.
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