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Presentations

1. Title: Fluorescence spectra analysis of Dysprosium (Dy 3+) and Praseodymium (Pr 3+)
ions co-doped in Bismuth Boro-Tellurite Glasses.
Principal presenter: A K M Ashiqur Rahman
Major: Physics
Other presenters or co-authors: M. H. H. Hasib, Dr. P. K. Babu, and Dr. Saisudha B.
Mallur,
Faculty mentor: Dr. Mallur
Abstract: Dy3+ ions doped glasses are excellent optical systems used for color displays,
fluorescent lamps, white light source, and LEDs. In this study, we analyzed Dy3+
fluorescence by co-doping with Pr3+ and varying the content of bismuth oxide in the base
glass (Bi2O3:B2O3:TeO2). The glasses are prepared using the melt-quench method, then
fluorescence spectra are recorded using the LEOI-101 Modular Multifunctional Grating
spectrometer with 445nm laser source. Dy3+ ions can be excited only in the UV region,
whereas Pr3+ ions can be excited in the visible region at 445 nm. In this study we excited
Dy3+ ions indirectly by exciting Pr3+ ions. Because of energy transfer from Pr3+ ions to
Dy3+ ions, we observed the fluorescence from Dy3+ ions and it exhibited noticeable
changes in its intensity with change in the bismuth oxide content as well as changes in
TeO2 content in both 10 mol% and 20 mol% TeO2 glasses.

2. Title: On Designing a Quantum Game: Quantum Connect 4
Principal presenter: Al Masud
Major: Physics
Other presenters or co-authors: Dr. K. T. Kapale, and Dr. Cardenas-haro
Faculty mentor: Dr. K. T. Kapale
Abstract: Over the past decade, the quantum mechanical concepts have been applied to
board games like Chess and Tic Tac Toe to produce more strategic games that offer more
features than their classical counterparts. The quantum games also allow development of
quantum strategies for educational purposes and to stimulate algorithmic development for
quantum information. We have created a new quantum game, Quantum Connect 4, by
incorporating the fundamental principle of quantum mechanics called superposition.
Quantum superposition allows a physical system (say, an electron) to exist partially in all
its, theoretically possible, states simultaneously. Nevertheless, when measured, the result
obtained corresponds to only one of the possible configurations. To add quantumness to the
game, players have the option to insert quantum discs to the board by dragging the mouse
between two specific columns. Quantum discs have a 50% chance of being in two places at
once. To determine the position of the quantum disks with certainty quantum measurement
becomes essential. We allow the measurement of the quantum disks by clicking the collapse
button (C on keyboard). Internally, the quantum states of the game are simulated to be truly
quantum with the help of classical simulators. We further make use of IBM's quantum



programming platform qiskit to perform the quantum measurement. Quantum players have
an added advantage during game play compared to the classical players since players with
quantumness can drop both classical and quantum pieces and they can strategically place
their quantum pieces to stake a claim to two winning positions at once. Quantum Connect 4
utilizes quantum principles and enriches the game play through larger number of
possibilities and the inherent randomness they bring to the game. As a result, the quantum
version of the game is harder, challenging, and interesting at the same time. Moreover, the
game offers a nice visual platform to illustrate principles of Quantum Mechanics.

3. Title: Simulation of Simple Quantum Error Correction Protocols on the IBM
Quantum Computer 
Principal presenter: Al-Maliq Adetunji 
Major: Physics 
Other presenters or co-authors: Dr. Pradip Bhattarai 
Faculty mentor: Dr. Pradip Bhattarai 
Abstract: Information is stored in qubits in Quantum computation and communication.
However, due to the inherently noisy nature of the qubits, the information they carry is
usually lost to errors. To overcome this challenge, the need to detect and correct errors is
paramount. Thus, to investigate the reliability of current quantum error-correcting
protocols, we designed and simulated a simple 3-qubit encoded circuit on IBM's quantum
circuit development platform. Since performing measurements on the qubits themselves
permanently rid us of the other information, we measure two ancilla states to check for
parity between the physical qubits to determine the location of possible bit-flip and phase-
flip errors. The information from the error syndrome guides the use of error-correcting
quantum operations. Upon simulation, we find that our code corrects bit-flip errors on any
of the 3 qubits. However, when implemented on the IBM 3-qubit hardware, we find that the
noise overwhelms the correction of the 3-qubit protocol.

4. Title: Effects of Doping Bismuth Boro-Tellurite Glasses with Rare Earth Ions 
Principal presenter: Alex Rahe 
Major: Physics 
Other presenters or co-authors: Dr. PK Babu, and Dr. Saisudha Mallur 
Faculty mentor: Dr. Saisudha Mallur 
Abstract: We studied the effects of composition on various physical and optical properties
of rare earth ion doped metal oxide glasses. Our glasses are made from a mixture of
bismuth oxide [Bi2O3], boric oxide [B2O3], and oxides of tellurium [TeO2],
praseodymium [Pr2O3], and dysprosium [Dy2O3]. We varied the content of Dy2O3 as 0.5,
1.0, and 1.5 mol%. Samples are made by a process of melting, quenching, annealing,
smoothing, and polishing. The sample densities are measured using a simple set up for
Archimedes' principle. Refractive indices are measured using Brewster's Angle method. For
samples containing 10% TeO2, densities are in the range of 5.45-5.67 g/cm3 while samples



containing 20% TeO2 are in the range of 5.75-5.86 g/cm3. The refractive index varies from
2.06-2.36 for the 10% TeO2 samples while the 20% samples show lower values in the
range of 2.06-2.13. Finally, the fluorescence spectra were obtained using a Lambda
Scientific (LEOI-101) modular multi-functional spectrometer by exciting the Pr3+¬ ions at
445nm. Some of the most interesting data comes from the excitation of Pr3+. We observed
fluorescence from Dy3+ ions at 576 nm caused by cross excitation from Pr3+ ion as the
incident 445nm laser cannot excite Dy3+ ions directly. An increase in relative intensity of
fluorescence of Dy3+ ions is observed with increase in the Dy3+ content. This observation
clearly supports the idea of energy transfer from Pr3+ ions to Dy3+ ions.

5. Title: Bloodshed for Ahimsa: Violence in the Name of Non-Violence Between the Jains
and the Muslims 
Principal presenter: Anna Lucken 
Major: Liberal Arts and Sciences 

Faculty mentor: Dr. Betsy Perabo 
Abstract: Jainism is a small, ancient religion whose practitioners make up less than one-half
of a percent of the modern population of India. Jainism and Buddhism were born and reared
alongside one another as they broke from the larger Hindu tradition more than two thousand
years ago. While much smaller than Buddhism and Hinduism, Jainism still greatly
influences Indian culture and thought today. With great adoration of this religious tradition,
I will explore the first time the "world's most peaceful religion" fought back. 

I will first describe what the religion of Jainism is. I will briefly explore both branches of
Jainism, along with who the Tirthankaras are, as well as Jain beliefs, practices, and what the
all-important doctrine of Ahimsa is. I will also use the sacred Jain text, the Tattvartha Sutra,
to explore the various manifestations of Ahimsa. After a brief overview of the religious
tradition, I will then shift gears and explain what is alternately called the Muslim
`conquestxi' and the Muslim `occupation' of India during the twelfth century. It was during
this time that Muslim forces were destroying Hindu and Jain temples throughout India. 

In response to the destruction and violence from Muslim forces, a proclamation was issued
by Jinnadatta Suri, a revered teacher of the Kharatara Gaccha (a monostatic order). In a
public venue, Jinnadatta Suri stated that "anybody engaged in a religious activity who was
forced to fight and kill somebody would not lose any spiritual merit, but instead attain
moksha (liberation)". The first of its kind, this proclamation would permit any Jain who was
inside of a temple or practicing a Jain ritual to kill anyone who attempted to interrupt them.
Later, Jinnadatta Suri's words would be used to validate violence against contemporary anti-
Jain groups throughout Rajasthan, India.



6. Title: Impact of Government Dept on Economic Growth 
Principal presenter: Azeez Salami 
Major: Quantitative Economics 
Faculty mentor: Dr. Shankar Ghimire 
Abstract: Over the past decades, government debt has been increasing immensely,
alongside the rapid increase in the size of government across the world. It has become
important to review the challenges many countries are facing because of high levels of debt
that affect numerous countries' economic growth and development. 

The main purpose of the study is to examine the relationships between government debt and
the economic growth of countries across the world. The study uses panel data of 189
countries for the period 1990 to 2019. Fixed Effect Model and Random Effects Model are
used to estimate the regressions. 

The findings show that government debt significantly decreases the economic growth of
countries. In conclusion, government debt has a deleterious significant impact on the
growth rate. The implications of the high level of debt could result in higher future taxes
and higher interest expenses which could lead to crowding out of private investments in the
country. Therefore, it is necessary to consider critically whether the government should
reduce its borrowings and encourage investment in the sectors that would boost their
economic growth.

7. Title: Quantification of Cannabinol among Sixteen Cannabinoids in Hemp Oil by
Liquid Chromatography Ultraviolet Detection 
Principal presenter: Brandon Ayer 
Major: Chemistry 
Other presenters or co-authors: Dr. Liguo Song, and Emily Jovanovich 
Faculty mentor: Dr. Liguo Song 
Abstract: A liquid chromatography ultraviolet detection (LC-UV) method was developed
for quantification of cannabinol (CBN) among sixteen cannabinoids in hemp oil. The
quantification was achieved using external standard calibration between 0.02 and 25
μg/mL. The limits of quantitation (LOQ) was determined to be 0.008% CBN in hemp oil.
To recover CBN, hemp oil was combined with methanol to prepare a 25 mg/mL mixture.
After ultrasonication, centrifugation and filtration, the extract was serially diluted to 250
μg/mL and analyzed by LC-UV. The measurement precision in triplicate was 2.5%. The
method is not interfered by other cannabinoids present in hemp oil.



8. Title: Critical Limitations of Joiner's Interpersonal Theory of Suicide: A Study of
Acquired Capability in EMPs 
Principal presenter: Brigid Lockard 
Major: Experimental Psychology 
Other presenters or co-authors: Sydney Pryor 
Faculty mentor: Dr. Jonathan Hammersley 
Abstract: This presentation critically examines Emergency Medical Professionals' suicide
likelihood through the lens of Joiner's Interpersonal Theory of Suicide. The Interpersonal
Theory of Suicide developed by Joiner proposes that an individual does not attempt or
achieve suicidal action unless they have acquired both a desire to die and the capability for
suicide, as well as low sense of belonging and a high sense of burdensomeness. However, a
strong desire to die and capability for suicide may be acquired through repeated exposure to
traumatic stimuli and a reduced fearlessness against death (Joiner, 2009). Certain career-
fields lend themselves to this exposure, such as doctors, firefighters, and first responders.
The study "Suicide Exposure and Suicide Likelihood in Emergency Medical Professionals"
examined suicide likelihood in EMPs using a mediation model where the effect of suicide
exposure on suicide likelihood is mediated by PTSD symptoms and acquired capability
(specifically, depersonalization burnout) simultaneously. However, while greater suicide
likelihood was associated with exposure to others' suicides while on the job, patient
depersonalization did not mediate this association. PTSD, and not acquired capability,
appeared to be driving suicide exposure, and possibly leading to suicidal action. Review of
the literature on Joiner's theory in comparable populations has shown similar trends of non-
significant findings for acquired capability as a variable that leads to suicidal behavior.
External variables, specifically environmental influences, may more effectively account for
suicidal action and should be considered in future research. Presenters will discuss the
context limitations of Joiner's theory and how it may not be applicable to certain
populations, such as EMPs.

9. Title: Anti-Cancer Activity of Acmella Extracts 
Principal presenter: Chinaecherem Okafor 
Major: Chemistry 
Faculty mentor: Dr. Mette Soendergaard 
Abstract: Ovarian Cancer is a relatively rare type of cancer that affects women of all ages
and race. In the United States, ovarian cancer contributes to about 1.1% of all new cancer
cases and 2.3% of cancer related deaths. The overall 5-year survival rate of cancer is 49.1%
as of 2021. Treatment of ovarian cancer include chemotherapies such as carboplatin and
paclitaxel. However, the efficacy of these drugs are limited due to development of
resistance to the drugs by the cancer cells. Therefore, the search for new drugs with
effective anti-cancer activities continues to be an important driving force in cancer research.

Over the years, plants and plant products have been used to target cancer cells, because of



the selective cytotoxicity of some plant chemicals. Previous work from our laboratory
reported the anti-cancer effects of ethanol and methanol extracts of Acmella alba, Acmella
oleracea, and Acmella calirrhiza on a cell line of ovarian cancer cells called SK-OV-3.
Next, more extracts of the plants will be made to further elucidate the anti-cancer activity.
For this, freeze-dried and ground plant materials will be extracted using water, ethanol,
methanol, hexane, chloroform, ethyl acetate and butanol. The extracts will be evaporated
overnight and dissolved in dimethyl sulfoxide (DMSO) and then added to SKOV-3 cells
(0.2 mg/mL) for 48 hours. The cell viability will then be measured using a 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. The assay measures
the ability of cells to metabolically reduce the yellow colored MTT to insoluble purple
formazan crystals as an indicator of cell viability and proliferation. Formazan crystals will
be solubilized and the resulting colored solution is quantified by measuring the absorbance
at 570 nm.

10. Title: Predictors of Intention to adopt Fintech amongst digitally active customers in
Nigeria: Online Savings and Investment Platforms. 
Principal presenter: Ebuka Ezenwafor 
Major: Applied Statistics and Decision Analytics 
Other presenters or co-authors: Dr. Rufus Olufemi Adebayo, and Gabriel Ekuwnife Okafor
Abstract: The proliferation of technology inverted new ways of saving and investing money
called fintech. Predicting the intention to adopt Fintech has triggered the interest of many
researchers in academia and industries. The primary objective of this study is to examine
factors that influence the intention to adopt online savings and investment platforms in
Nigeria by using data gathered from 640 digitally active citizens from selected cities in
Nigeria. Reliability and validity test was done through construct Reliability and
Discriminant validity, respectively through Warp- pls. Data were computed with SPSS
version 24 and analyzed with SEM via warp-Pls. The finding of this study showed that
performance expectancy, effort expectancy, and social influence have a significant effect on
Attitude while facilitating condition predicts intention to adopt. Also, it is revealed that
attitude significantly influences the intention to adopt online savings and investment
platforms. The research also provided its limitation and presents implications for theory and
practice.

11. Title: Quantification of -9-Tetrahydrocannabinol among Sixteen Cannabinoids in
Cannabis by Liquid Chromatography Ultraviolet Detection 
Principal presenter: Emmanuel Adejumo 
Major: Chemistry 
Other presenters or co-authors: Shelby Carlson 
Faculty mentor: Dr. Liguo Song 
Abstract: A liquid chromatography ultraviolet detection (LC-UV) method was developed
for quantification of -9-tetrahydrocannabinol (-9-THC) among sixteen cannabinoids in



Cannabis. The quantification was achieved using external standard calibration between 0.02
and 25 mg/mL. The limits of quantitation (LOQ) were determined to be 0.04% -9-THC in
Cannabis. To recover -9-THC, Cannabis was combined with methanol to prepare a 25
mg/mL mixture. After ultrasonication, centrifugation and filtration, the extract was serially
diluted to 50 mg/mL and analyzed by LC-UV. The measurement precision in triplicate was
5.6%. The method is not interfered by other cannabinoids present in cannabis.

12. Title: Agenda-setting Theory Meets Big Data in China: Based on Baidu Index 
Principal presenter: Fanbin Zeng 
Major: Educational Leadership 
Faculty mentor: Dr. Stuart O. Yager 
Abstract: Agenda setting has been researched for more than 50 years, but six areas are
encountering theoretical enlargement. One of these areas is the best practices for big data
and social media because these platforms present opportunities for agenda-setting research.
There are two types of big data: Traditional-type big data and New-type big data. The
traditional-type big data refers to administrative data that are a by-product of organizational
and administrative processes. The new-type big data refers to a by-product of digital
communication in web 2.0, such as social media and others. Big data has been used to
examine the large data set collected on Twitter, one of the social media, since the 2012 U.S.
presidential election. 

Few studies employed the data from search engine queries as the public agenda to analyze
the relationship between the salience of the media agenda and that of the public agenda in
China. Therefore, this study used Baidu Index, a big data method rather than Google trends,
to explore the first level agenda setting in China, a non-democratic country. When all online
hot events are combined, the big data analysis shows that there is no relation between the
media agenda and the public agenda. However, in cases of social news events or foreign
political events, online hot events and public opinion are strongly correlated, and especially
in foreign political events, they are highly correlated. 

The present study broadens the scope of research, contributing theoretically to the first-level
agenda-setting theory by using big data in China. The current study, unlike most previous
studies conducted in western countries, looked at the first-level agenda-setting effect in a
non-democratic society and found that the unobstructive agenda-setting effect at the first
level was stronger than the obstructive one. In addition, the contribution of this research is
the characterization of online hot events, which enhances the understanding of different
topics in agenda-setting theory in China. Last but not the least, this study applies the Baidu
Index to its empirical research on Chinese agenda-setting theory and examines the
relationship between the public agenda and media agenda in various types of online hot
events. 



The finding of this study also contains several limitations. First, this study only analyzes the
correlation between media coverage and public attention. Second, it is uncertain whether
the salience of the media agenda affects the salience of the public agenda, or if the salience
of the public agenda affects the salience of the media agenda. Third, when measuring the
salience of the media agenda, this study only used the number of articles about the event in
the full-text database of important Chinese media outlets. Fourth, it is necessary to analyze
more online hot events and analyze the relationship between the media agendas and the
public agendas in different online hot events. Five, big data, such as Baidu's Index, is an
opaque system, which faces great challenges in evaluating the validity and
representativeness of the data.

13. Title: Pancreatic Cancer-Targeting using a Phage Display-Derived Peptide MCA1 
Principal presenter: Funmilola Anjorin 
Major: Chemistry 
Faculty mentor: Dr. Mette Soendergaard 
Abstract: Pancreatic Cancer-Targeting using a Phage Display-Derived Peptide MCA1
Pancreatic cancer accounts for about 3% of all cancers in United States and for about 7% of
all cancer deaths. Globally this statistic keeps increasing due to a distinguishing ability of
pancreatic cancer to invade the host system and disseminate throughout the body. This
ability for aggressive metastatic progression as well as the asymptomatic disease
development coupled with lack of inadequate detection methods usually results in a reduced
survival rate of about 3%. Finding early diagnostic methods will improve the overall
survival rate for pancreatic cancer patients. 

Bacteriophage (phage) display technology uses libraries containing up to 109 different
genetically modified virions for the expression of foreign peptides. Previously, a phage
display selection of peptides that specifically bind to pancreatic cancer (Mia Paca-2) cells
was done and lead to the discovery of peptide MCA1. Here, the cell line specificity of
MCA1 will be determined to elucidate the type(s) of pancreatic cancer types that the
peptide binds to. Different cells including pancreatic cancer cells (Mia Paca-2), ductal
adenocarcinoma cells (CFPAC-1), pancreatic adenocarcinoma epithelia cells (Panc 10.05)
and human pancreatic adenocarcinoma cells (HPAF-II) will be tested to establish the
peptide specificity to different types of pancreatic cancer cells. This will be done using a
modified ELISA protocol and fluorescent microscopy. 

Further elucidating the pancreatic cancer binding specificity of MCA1 may lead to
development of the peptide as a diagnostic method for the disease.



14. Title: Quantification of Cannabinol in Hemp Oil by Ultra High Performance Liquid
Chromatography Electrospray Ionization Tandem Mass Spectrometry 
Principal presenter: Gabrielle Valenzuela 
Major: Chemistry 
Other presenters or co-authors: Shelby Carlson 
Faculty mentor: Dr. Liguo Song 
Abstract: Hemp is well known to produce a unique class of compounds, i.e., cannabinoids
that are being explored as pharmaceutical targets. In 2018, Epidiolex (CBD) oral solution
was approved by the FDA for the treatment of seizures associated with two rare and severe
forms of epilepsy, Lennox-Gastaut syndrome and Dravet syndrome, in patients two years of
age and older. This is the first FDA-approved drug that contains a purified compound
derived from hemp. Other cannabinoids in hemp are also known to have diverse biological
activities: CBG may have some analgesic and anti-inflammatory properties, while CBN
may have some immunosuppressive properties. Quantification of cannabinoids in hemp
products is important due to its medicinally regulatory requirements. 

An ultra high performance liquid chromatography electrospray ionization tandem mass
spectrometry (UHPLC-ESI/MS/MS) method was developed for quantification of
cannabinol (CBN) among twelve cannabinoids in hemp oil. The quantification was
achieved using internal standard calibration between 0.01 and 12.5 μg/mL with CBN-d3 as
internal standard. The limits of quantitation (LOQ) was determined to be 0.008% CBN in
hemp oil. To recover CBN, hemp oil was combined with methanol to prepare a 25 mg/mL
mixture. After ultrasonication, centrifugation and filtration, the extract was serially diluted
to 125 μg/mL containing 0.5 μg/mL CBN-d3. The measurement precision in triplicate was
4.1%. The method is not interfered by other cannabinoids present in hemp oil.

15. Title: Anti-Carcinogenic Activity of Acmella Extracts in Pancreatic Cancer 
Principal presenter: Gbemisola Akindeji 
Major: Chemistry 
Faculty mentor: Dr. Mette Soendergaard 
Abstract: Pancreatic cancer is the third leading cause of cancer death in the United States. It
is estimated that close to 60,000 new cases are diagnosed each year and over 47,000 people
die annually. The lifetime risk of developing the disease is 1.6%. Plants have been used for
medical purposes since the beginning of human history and are the basis of modern
medicine. Most chemotherapeutic drugs for cancer treatment are molecules identified and
isolated from plants or their synthetic derivatives. Plants of the genus Acmella are utilized
as medicinal herbs. However, there is little research documenting anti-cancer properties of
these plants. The objective of this project is to elucidate the anti-cancer activity of Acmella
alba, Acmella oleracea, and Acmella calirrhiza using the 3-(4,5- dimethylthiazol-2-yl)-2,5
diphenyltetrazolium bromide (MTT) cell viability assay. 



The Acmella species were harvested, freeze dried, and ground into a fine powder. For
analysis of cell viability, plant materials were weighed and extracted thrice using water,
ethanol and methanol, and resuspended in dimethyl sulfoxide (DMSO). Next, human
pancreatic cancer (Mia paca-2) cells will be treated with each of the extracts, paclitaxel (a
known chemotherapeutic drug), or DMSO (vehicle) in triplicates for 48 h at 37°C, 5%
CO2. Cell viability will then be determined using the MTT assay. Briefly, the cells will be
incubated for 4 h with MTT to allow formation of formazan crystals (purple precipitate).
These will then be dissolved using DMSO and the absorbance will be measured
spectrophotometrically at 570 nm using a microplate reader. The anti-cancer activity of
each of the extracts will be determined using statistical analysis to compare the cell viability
of each extract and paclitaxel to the vehicle (DMSO). The extracts that exhibit the highest
anti-cancer activity may have the potential to create novel anti-cancer drugs.

16. Title: Quantification of ketoprofen in equine plasma by ultra-high performance liquid
chromatography electrospray ionization tandem mass spectrometry (UHPLC-
ESI/MS/MS) 
Principal presenter: Grace Brownlee 
Major: Forensic Chemistry 
Other presenters or co-authors: Madison Chao, and Mojisola Adisa 
Faculty mentor: Dr. Liguo Song 
Abstract: An UHPLC-ESI/MS/MS method was developed for simultaneous quantification
and confirmation of ketoprofen in equine plasma. Ketoprofen was recovered from equine
plasma by strong anion exchange solid phase extraction (SAX-SPE). The concentration of
ketoprofen was determined between 5 and 250 ng/mL by internal standard calibration using
naproxen-d3 as the internal standard. The limits of detection (LOD) were determined to be
1 ng/mL. The measurement precision and accuracy were 4.5% and 102.7%, respectively.
The method is not interfered by any other NSAIDs that are regulated by the United State
Equestrian Federation (USEF). The method can assist USEF to control doping in horse
racing.

17. Title: Quantification of Cannabigerol among Sixteen Cannabinoids in Hemp Oil by
Liquid Chromatography Ultraviolet Detection 
Principal presenter: Grant Meyer 
Major: Forensic Chemistry 
Other presenters or co-authors: Jack Whyte 
Faculty mentor: Dr. Liguo Song 
Abstract: A liquid chromatography ultraviolet detection (LC-UV) method was developed
for quantification of cannabigerol (CBG) among sixteen cannabinoids in hemp oil. The
quantification was achieved using external standard calibration between 0.02 and 25
micrograms/mL. The limits of quantitation (LOQ) was determined to be 0.008% CBG in
hemp oil. To recover CBG, hemp oil was combined with methanol to prepare a 25 mg/mL



mixture. After ultrasonication, centrifugation and filtration, the extract was serially diluted
to 250 micrograms/mL and analyzed by LC-UV. The measurement precision in triplicate
was 5.8%. The method is not interfered by other cannabinoids present in hemp oil.

18. Title: Alternate Stable States from Density Dependence in the SIR Model 
Principal presenter: Hunter La Croix 
Major: Mathematics 
Faculty mentor: Dr. Dinesh Ekanayake 
Abstract: In ecology, alternative stable states refers to the occurrence of multiple stable
states of an ecosystem. Ecosystems may transition from one state to another by a strong
perturbation in the variables or due to a temporary change in ecosystem parameters. The
study of alternative stable states can reveal warning signs of catastrophic shifts, so that
ecosystems can be managed and restored. In this research, we study a generalization of SIR
epidemic models (Susceptible, Infectious, and Removed) to observe possible catastrophic
shifts due to alternative stable states arising from the spread of a disease. In particular, we
analyze the population dynamics and stability of the disease-free and endemic equilibrium
solutions with density-dependent functions for the per capita birth and crowding death
rates. We derive the basic reproduction number to determine conditions for the persistence
of the disease, along with conditions that decide the stability of two co-existing equilibria.
We evaluate stochastic and the deterministic solutions for the system to understand possible
occurrences of extinction, as well as disease dynamics when infected individuals are
introduced to the system. We analyze several models depicting various real-life
reproduction and mortality dynamics to observe the impact of the spread of a disease.

19. Title: Levels of Symptoms at Initial Assessment in Student Veterans Seeking
Counseling 
Principal presenter: Jennifer Lopez 
Major: General Experimental Psychology 
Faculty mentor: Dr. Kristy Keefe 
Abstract: After finishing their military career, veterans often use their military benefits to
attend higher education. In 2018, 650,000 veterans attended higher education institutions.
However, there is limited research on how this transition from military to civilian life
affects a student veteran. One of the tools available to smooth this transition is university
counseling. However, not all student veterans equally go to counseling. One of the barriers
that stands in the way is the stigma of seeking mental health services, even if the student
veteran acknowledges the need for it. Because of this barrier, there has been research on
considerations for counselors on how to work with student veterans. One concept that could
be investigated is symptom severity. In research on civilian university students, the
participants have reported decreased symptom severity (Strepparava, Bani, Zorzi, Mazza,
Barile, and Rezzonico, 2017; Ostergård, Fenger, and Hougaard, 2019). However, student
veterans tend to have higher symptom severity compared to civilian students. This, in part



with military culture's stigma towards psychological services, could explain why few
student veterans seek out counseling services. The current project will use data collected by
the Center for Collegiate Mental Health (CCMH). The aim is to see if level of symptoms at
initial assessment differs significantly from non-military students seeking counseling.
Researchers examined a matched sample of 1368 self-identified student veterans and 1368
non-military college students (N = 2,736; 1,269 women, 1,421 men, 46 other) taken from
the Center for Collegiate Mental Health dataset. Mean age of the military sample was 29.3
years, and the non-military sample was 23.2 years. Data were collected from 99 U.S.
college counseling centers from Fall 2012 to Spring 2013. Target variables were initial
Counseling Center Assessment of Psychological Symptoms Depression, Anxiety, Family
Concerns, Substance Use subscales. Preliminary analyses will be conducted on
demographic factors. A MANOVA will ascertain the difference between average CCAPs
subscale scores for military and non-military students at first session. The hypotheses of this
project are that military students present differently in treatment compared to non-military
students. The analyzed results will be discussed in the context of recommendations for
college counselors.

20. Title: Anti-Cancer Effects of Morchella esculenta Extracts in Ovarian Cancer Cells 
Principal presenter: Joyce Ayodeji 
Major: Biology 
Faculty mentor: Dr. Mette Soendergaard 
Abstract: Ovarian cancer cell is the fifth leading cause of cancer mortality in women, hence,
developing an effective therapeutic is of great importance. Morchella Esculenta is a wild
edible mushroom that has shown an inhibitory effect on the growth of various cancer cell
line. A previous study revealed that the extract obtained from both yellow and grey morel
fruiting bodies have a cytotoxicity effect when cultured with an ovarian cancer cell line
(SKOV 3). This indicates that the fruiting bodies may contain a potent substance
responsible for the antiproliferation of ovarian cancer cell, hence, it is imperative to
elucidate this specific inhibitory substance. 

Wild yellow and grey morel fruiting bodies where initially harvested, freeze-dried, and
ground into powder. Thereafter, water, ethanol and methanol extract of the powdered morel
were made to be treated with the SKOV-3 cells and they were found to inhibit the
proliferation of the ovarian cancer cell line. Naturally, each of M. Esculenta extracts
contains many compounds, hence, they need to be fractionated in order to identify the
specific compound(s) responsible for this cytotoxicity effect. 

The initially generated water, ethanol and methanol extract is currently being fractionated
with hexane, chloroform, ethyl acetate and butanol. This will result in 18 extracts, and each
of these extracts will be plated with the cancer cell to test for the viability of the cell,
cytotoxicity and potency of each extracts using MTT assay, Propidium iodide assay and



dose response MTT Assay respectively. 

Also, depending on stage of the tumor, ovarian cancer cell line varies in their susceptibility
to cancer drugs, as a result, the effectiveness of the extracts obtained will be tested for both
the early-stage tumor (TOV-112D) and the late-stage metastatic tumor (SKOV-3). This will
help us determine when the drug will be administered in the disease progression. The
success of this research will not only provide novel and effective anti-cancer drug, but it
will also provide an order of drug administration.

21. Title: Spork Theory: Supporting Neurodiverse Students Holistically and Day-to-Day 
Principal presenter: Kirwin Seger 
Major: College Student Personnel 
Faculty mentor: Tracy Davis 
Abstract: Many SA professionals, especially disabled professionals, neurodiverse
professionals, and professionals dealing with mental illness, find their ability to tap into
their reservoir varies from day to day. This same issue affects the students that we work
with. Some are good days, others are bad days. 2 theories attempt to model this: Spoon
Theory and Fork Theory. However, there's a middle ground. Spork Theory allows us to
holistically support students and ourselves.

22. Title: Comparative analysis of search algorithms for automatic game play of two-
player games. 
Principal presenter: Md Arefur Rahman 
Major: Physics 
Other presenters or co-authors: Dr. Kishor T Kapale 
Faculty mentor: Dr. Kishor T Kapale 
Abstract: We are interested in the performance of search algorithms as AI gameplay agents
for two-player quantum games, especially Quantum Chess. Before applying the search
algorithms in the quantum domain, we wanted to study their advantages and disadvantages
in the context of a simple classical game. Tic-tac-toe is a ubiquitous game that can be
played on a piece of paper or in electronic formats. We have adapted two search algorithms
for the game of tic-tac-toe: Minimax and Monte Carlo Tree Search (MCTS). We have
verified that Minimax is a more effective algorithm than MCTS for a game with small
search depth like tic-tac-toe. The MCTS algorithm has many knobs to turn to tune its
effectiveness. To determine the optimized parameter range for the MCTS such that it
compares well with the Minimax algorithm we carried out an extensive comparative
analysis between Minimax and MCTS algorithm. We will describe our investigations and
further applications to quantum games.



23. Title: Compositional Dependence of Density and Refractive index in Bismuth Boro-
Tellurite Glasses Co-doped with Pr3+ and Dy3+ ions 
Principal presenter: Md Hasibul Hasan Hasib 
Major: Physics 
Other presenters or co-authors: AKM. A. Rahman, Dr. P. K. Babu, and Dr. Saisudha B.
Mallur 
Faculty mentor: Dr. Saisudha B. Mallur 
Abstract: Density and refractive index are important physical properties relevant for the
analysis of optical absorption and fluorescence of rare-earth-doped glasses. In this work, we
have prepared a series of Pr3+ and Dy3+ co-doped bismuth-boro-tellurite glasses by
varying Bi2O3-B2O3-TeO2 content and measured these properties as a function of the
glass composition. The raw materials of the glasses are homogenously mixed to make a 20g
batch for each sample and melted in the temperature range of 800-1000°C by using
appropriate amounts of Bi2O3, H3BO3, TeO2, Pr2O3, and Dy2O3 of high purity (99.9%).
The melted samples are air quenched and annealed at 350°C for 2-3 hours to remove the
thermal strains and then polished to obtain well-reflecting surfaces. We used the
Archimedes' method with xylene to measure the density. The refractive index was measured
using a Brewster angle set up (PASCO set up OS-8170) with a 650 nm diode laser as the
source. Sample density is found to increase with increase in Bi2O3 content from 5.6 to 6.5
g/cm3 in the 10 mol % TeO2 glass composition. This is due the presence of heavier
bismuth ions. For 20 mol% TeO2 glass, the density showed less variation with bismuth
content. The refractive index increased from 2.03 - 2.21 with Bi2O3 content in both 10 mol
% TeO2 and 20 mol% TeO2 glasses. This increase in refractive index is attributed to the
presence of highly polarizable bismuth and Tellurium ions. These prepared samples can be
used for further investigation of optical absorption, fluorescence spectra, and electronic
oxide polarizability.

24. Title: A comparison of five link functions with MCMC simulation under GLM
approach for the binary response category variable 
Principal presenter: Md Mehedi Hasan Bhuiyan 
Major: Applied Mathematics 
Faculty mentor: Dr. Feridun Tasdan 
Abstract: The traditional linear regression model works when the response variable is
quantitative and its domain is defined on the real number line. On the other hand, if the
response variable of the regression takes binary or categorical values, then the Generalized
Linear Model (GLM) approach with special link functions must be used to predict the
model which is called as logistic regression model. In this study, we use the GLM model for
the response variable having success or failure cases with five link functions consist of
Logit, Probit, Cloglog, Exponential and Laplace respectively. This study aims to compare
the symmetrical and asymmetrical link functions and evaluate the best model using the
Akaike Information Criterion (AIC) and Deviance (D) measures. The link functions will be



applied for both simulation and real-life data. Markov chain Monte Carlo (MCMC)
simulation technique is used to figure out which sample size provides the best fitted model,
while real-life data gives us an opportunity to implement logistic regression model under
real-life scenarios with options of choosing symmetrical and asymmetrical link functions.

25. Title: Environmental Impacts of Trade Liberalization in Developing Countries 
Principal presenter: Mohammad Zohaib Saeed 
Major: Quantitative Economics 
Faculty mentor: Dr. Shankar Ghimire 
Abstract: This is a capstone project that will be extended to the research dissertation. The
basic objective of this research study is to compute the magnitude of the environmental
effects of trade liberalization, since the countries are expanding their trade at an increasing
rate due to globalization. This led towards more production and trade, which in return
causes more pollution that increases the greenhouse gas emissions (GHGs). This increase in
greenhouse gas emissions is one of the reasons for climate change and therefore, this study
will help policy makers in making environment-friendly policies to further cut carbon
emissions, increase pollution taxes and change trade policies especially in the developing
countries as both mitigation and adaptation measures. Furthermore, this study has a direct
connection with the Sustainable Development Goal number 13.2 Climate Action and
specifically, 13.2.2 (total greenhouse gas emissions per year). 

A panel data from World Development Indicators have been collected for this study for all
the developing countries (147) from 1960 - 2020. So far, a vast literature is available on this
issue with least focus on analyzing the impacts on all developing countries simultaneously,
which would provide a better picture for policy makers and other stakeholders. Major
variables include greenhouse emissions, carbon dioxide, methane, nitrous oxide, GDP,
capital, labor, FDI and trade. 

Another distinguishing feature of this research, which makes it different from the existing
research, is that the previous studies have only focused on one gas like carbon dioxide to
generalize the impacts of trade on the environment. However, there is much theoretical
evidence available that GHGs deteriorates the environment that includes several gases
including carbon dioxide. Therefore, this research will use two models, GHGs will be used
a dependent variable firstly and then carbon dioxide, methane and nitrous oxide will also be
used separately as a dependent variable to empirically analyze and differentiate the total
adverse impacts of trade liberalization on the environment. Few tests will be conducted on
the data that would determine the estimation technique for the regression analysis. 

It is expected that trade liberalization or economic openness will have an adverse impact on
the environment that further results in climate change. It is also expected that GHGs would
have the largest impact in terms of the magnitude on adversely deteriorating the



environment followed by carbon dioxide, nitrous oxide and methane.

26. Title: Quantification of Cannabidiol among Sixteen Cannabinoids in Hemp Oil by
Liquid Chromatography Ultraviolet Detection 
Principal presenter: Mojisola Adisa 
Major: Chemistry 
Other presenters or co-authors: Savannah Cooper, and Dr. Liguo Song 
Faculty mentor: Dr. Liguo Song 
Abstract: Botanically, "hemp" is called Cannabis sativa, one of the two primary Cannabis
species. The other primary Cannabis species is called Cannabis indica, which is generally
known as "marijuana." Both hemp and marijuana are well known for their characteristic to
produce a unique class of compounds named cannabinoids. 

The percentage of -9-tetrahydrocannabinol (-9-THC), a cannabinoid present in marijuana
makes it a psychotropic drug. In contrast, hemp is characterized by low levels of -9-THC
and high levels of cannabidiol (CBD). Due to these properties, hemp impeded the
regulation of marijuana as a controlled substance in the US. 

A liquid chromatography ultraviolet detection (LC-UV) method was developed for the
quantification of CBD among sixteen cannabinoids in hemp oil. The quantification was
achieved using external standard calibration between 0.02 and 25μg/mL. 

The quantification of cannabinoids in hemp products is important for both legal and
medicinally regulatory requirements. Here, we report the quantitation of CBD in hemp oil
which we project to assist the United States Department of Agriculture (USDA) to regulate
hemp oil products.

27. Title: Investigating the Spectral Energy Distribution of Young High-Mass Stellar
Objects Using VLASS 
Principal presenter: Moreom Akter 
Major: Physics 
Faculty mentor: Dr. Esteban D. Araya 
Abstract: Spectral energy distribution (SED) is a plot of flux density (amount of radiation
we get from a source) versus frequency, and it is a well-known tool to investigate the nature
of astronomical sources, for instance, to determine whether they emit thermal or non-
thermal radiation. Rosero et al. (2016) published a large survey for continuum radiation
toward regions of high-mass star formation, including SED plots between 4.7 and 25 GHz.
The objective of this project is to extend the SED plots of the Rosero et al. (2016)
detections to lower frequencies (3 GHz) using data from VLASS, which is an all-sky
survey being conducted with the Very Large Array (VLA) telescope in New Mexico. The
method had two main components: 1) download the images of the different sources from



the VLASS archive and use the Common Astronomy Software Application (CASA)
package to measure flux densities or obtain upper limits; 2) develop Python code to
generate and analyze SEDs of the sources. Images from 72 sources were downloaded,
including sources from Rosero et al. (2016) and also from Purser et al. (2021), which is
another radio continuum survey of high-mass star-forming regions. This presentation will
summarize the current results of the project, including detections of sources not reported in
Rosero et al. (2016) and changes in the SED trends at 3 GHz with respect to published
results, which could be indicative of opacity effects and/or variability in the sources.

28. Title: Affinity Maturation of a Pancreatic Cancer-Targeting Phage 
Principal presenter: Ogheneruno Theodora Ideh 
Major: Chemistry 
Other presenters or co-authors: Oluwabunmi Ojo 
Faculty mentor: Dr. Mette Soendergaard 
Abstract: Pancreatic cancer is one of the most common cancers, with around 496,000 cases
diagnosed each year and a 95% fatality rate. Inadequate early identification procedures are
to blame for the poor 5-year survival rate of fewer than 3%. The current methods of
detection, including as computed tomography, endoscopies, and serum carbohydrate
antigen 19-9 (CA19-9) have substantial false positive rates, implying that the disease may
have progressed to a lethal stage before it can be recognized. 

Peptides have a significant potential for targeting molecules because of their tiny size,
making the creation of peptides that can selectively target pancreatic cancer potentially
valuable in the detection of pancreatic cancer. Using phage display technique, our group
discovered MCA1 as a peptide that can connect to pancreatic cancer cells (Mia Paca-2 cell
line). MCA1 is a 14-amino-acid peptide having a specific and high binding affinity for Mia
Paca-2 cells, with an EC50 value of 97.01 μM (95% CI [58.64, 166.30 μM]) and an IC50
value of 2.15 μM (95% CI [1.28, 3.62 μM]). 

Affinity maturation of the peptide will be used to boost MCA1's binding affinity. The goal
of this research is to create a new phage display library made up of phage that show
scrambled peptides with the same amino acids as the original MCA1 peptide. Another
phage display selection will be utilized to find optimal peptides that target pancreatic cancer
cells using the library.

29. Title: Affinity Maturation of a Pancreatic Cancer-Targeting Phage 
Principal presenter: Oluwabunmi Ojo 
Major: Biology 
Other presenters or co-authors: Theodora Ideh 
Faculty mentor: Dr. Mette Soendergaard 
Abstract: Pancreatic cancer is one of the leading causes of cancer related with about



496,000 cases annually with more than 95% mortality. The low 5-year survival rate of less
than 3% is mostly due to inadequate early detection methods. Computed tomography,
endoscopies, and serum carbohydrate antigen 19-9 (CA19-9) presently used for detection
have high false positive rates, which means the disease may have progressed to a fatal
degree before it can be diagnosed. 

Peptides have high potential to be used for targeting molecules due to their small size,
which makes the development of peptides that can specifically target pancreatic cancer
potentially useful in the diagnosis of pancreatic cancer. Our lab previously identified MCA1
as a peptide that can bind to pancreatic cancer cells (Mia Paca-2 cell line) through phage
display technology. MCA1 is a 14 amino acid long peptide that showed specific and high
binding affinity with an EC50 value of 97.01 μM (95% CI [58.64, 166.30 μM]), and IC50
value of 2.15 μM (95% CI [1.28, 3.62 μM]) for Mia Paca-2 cells. 

To improve the binding affinity of MCA1, affinity maturation of the peptide will be
conducted. The objective of this study is to develop a new phage display library consisting
of phage that display scrambled peptides of the same amino acids that are found in the
original MCA1 peptide. The library will be used in another phage display selection to
identify optimized peptides that target pancreatic cancer cells.

30. Title: Financial Development and Economic Growth; Credit Allocation to Rural
Population 
Principal presenter: Oluwatobiloba Kazeem 
Major: Quantitative Economics 
Faculty mentor: Dr. Shankar Ghimire 
Abstract: This research examines the empirical relationship between Economic growth and
Financial Development proxied by rural access to credit. Several studies have shown that
there exists a positive relationship between the two variables, especially when the study
concentrates on a particular region, continent, etc. A study carried out by Jose De Gregorio
and Pablo E. Guidotti (financial development and Economic growth) was generally positive
but the impact was negative for Latin America because of poor regulation and credit
allocation. Also, similar research by Mac Junior Abeka, Eric Andoh, John Gartchie Gatsi &
Seyram Kawor, in Sub-Saharan countries showed that there is also a positive relationship
between FD and GDP growth. 

My research focuses on finding the overall impact of FD on GDPG in all countries from
1990-to 2020 (31yrs) using panel data across all countries. Secondary data was collected
from World Development Indicators | DataBank (worldbank.org). My research was carried
out using the Fixed and Random Effect method to test the significance and relationship, the
Hausman test was also used to test the result, results show there is a negatively significant
relationship between FD to GDPG at -0.058*** and -0.035*** for Fixed and Random



Effect method respectively. But when integrated with Rural populations' accessibility to
credit, a positive significance of 0.0003* and 0.0003*** for the Fixed and Random effect
methods respectively. 

From the findings above, we can conclude that for financial development to be more
relevant to economic growth, credit needs to be well allocated, especially to rural areas as
this has a positive impact on Economic growth. The other question this research seeks to
answer is the breakeven point, when will a negative effect of Credit when allocated to rural
areas become positively significant.

31. Title: Validity of the Philips Curve in all Countries of the World 
Principal presenter: Peace Saxone 
Major: Quantitative Economics 
Faculty mentor: Dr. Shankar Ghimire 
Abstract: Inflation and unemployment have become significant concerns for policymakers
and analysts in rich and developing countries. Several economists and politicians have
attempted to study the relationship between inflation and unemployment over the years.
According to the Organization for Economic Cooperation and Development (OECD),
unemployment in the world's wealthiest countries is expected to reach about 10% by the
end of 2020, according to the Organization for Economic Cooperation and Development
(OECD). In the European Union, the unemployment rate increased in 2015, with France,
Germany, Italy, and Sweden showing significant increases. The relationship between
unemployment and inflation is commonly described as the Phillips Curve, which explains
the inverse relationship between unemployment and inflation. 

The broad objective of the study is to ascertain whether the Philips curve applies to all
countries of the world. 

A secondary panel data has been used for this research study for 217 countries based on the
data availability from 1960 to 2020. The major variables that are selected for the study
include inflation, consumer prices (annual %), GDP growth (annual %), Foreign direct
investment, net inflows (% of GDP) , Import value index (2000 = 100), Unemployment,
total (% of total labor force) (national estimate), Unemployment, total (% of total labor
force) (national estimate) 

The data has been collected from the World Development Indicators. There is plenty of
research on the Phillips Curve; however, this research would compare to other studies.
Investigate the validity of the Philips curve in various countries as I will be including the
fixed effect technique among other econometrics techniques, I will span the years of this
study from 1980 to 2021. My study will expand the existing variables by including data for
Foreign Direct Investment (FDI) in other to capture investments made into the country. My



research will make findings in determining if the validity of the Philips curve for both the
short and long run is only applicable to developing countries alone or developed countries. 

It is predicted there is an inverse relationship between unemployment and inflation.

32. Title: Quantum Error Correction of Single Qubit Error 
Principal presenter: Pradip Bhattarai 
Major: Physics 
Other presenters or co-authors: Dr. Kishor T Kapale 
Faculty mentor: Dr. Kishor T Kapale 
Abstract: Quantum error correction (QEC) and fault-tolerant quantum computation
represent one of the most vital theoretical aspect of quantum information processing.
Quantum computation and communication require detection and correction of errors and to
protect information against unavoidable noise. QEC protects information stored in qubits
(two-level quantum systems) by rectifying errors with operations conditioned on the
measurement outcomes. We have designed a 7, and 9-qubit encoded circuit, in IBM's
quantum circuit development platform called qiskit, to check the phase-flip, bit-flip, and
superposition of both errors. We need to use n-1 ancilla in the circuit in order to check the
parity between qubits to measure the occurrence of the error. For quantum systems
measurement changes them irreversibly, there we perform measurement on the ancilla
states to detect where an error has occurred. Using this syndrome information, we can
correct the error by performing correcting quantum operations. We made the automated
error correction circuit without measurement using stabilizer formalism. We used the
simulator to test these error correction protocols in actual IBM hardware weather how it
performs. Therefore, we are able to see the action and the result. We find that we are able to
correct one error at a time.

33. Title: Quantification of Δ9-Tetrahydrocannabinolic Acid among Sixteen Cannabinoids
in Cannabis by Liquid Chromatography Ultraviolet Detection 
Principal presenter: Shelby Carlson 
Major: Chemistry 
Other presenters or co-authors: Gabrielle Valenzuela, and Dr. Liguo Song 
Faculty mentor: Dr. Liguo Song 
Abstract: In recent years, the use of Cannabis products for medicinal purposes has been in a
rapid growth. Cannabinoids are being explored as pharmaceutical targets with potential
applications in the treatment of anorexia, emesis, pain, inflammation, multiple sclerosis,
neurodegenerative disorders, epilepsy, cancer, cardiovascular disorders, and more.
Quantification of cannabinoids in Cannabis products is important due to both legal and
medicinally regulatory requirements. The development of a liquid chromatography
ultraviolet detection (LC-UV) method was developed for quantification of Δ9-
tetrahydrocannabinolic acid (Δ9-THCA) among sixteen cannabinoids in Cannabis. The



quantification was achieved using external standard calibration between 0.02 and 25
μg/mL. The limits of quantitation (LOQ) were determined to be 0.04% Δ9-THCA in
Cannabis. To recover Δ9-THCA, Cannabis was combined with methanol to prepare a 25
mg/mL mixture. After ultrasonication, centrifugation and filtration, the extract was serially
diluted to 50 μg/mL and analyzed by LC-UV. The measurement precision in triplicate was
5.1%. The method is not interfered by other cannabinoids present in hemp oil.

34. Title: Cytotoxic Activity of Spilanthes acmella on SKOV-3 cells 
Principal presenter: Trisha Naftzger 
Major: Biology 
Other presenters or co-authors: Dr. Mette Soendergaard 
Faculty mentor: Dr. Mette Soendergaard 
Abstract: Spilanthes acmella, commonly known as "eyeball plants", are native to South
America and are known to be used medicinally. There is, however, not much documentation
regarding the cytotoxicity of such plants. Three species of Spilanthes acmella - Acmella
alba, Acmella oleracea, and Acmella calirrhiza - were harvested and sequentially freeze
dried and separated into four sections: flowers, leaves, stems, and roots. Each section was
then ground into a fine powder and underwent three cycles of 24-hour extractions, for each
methanol, ethanol, and water. Lastly, the extracts were evaporated at 50°C, dissolved in
dimethyl sulfoxide (DMSO), and finally put through mechanical filtration. 

For cytotoxic analysis, the extracts will be used as a treatment to ovarian cancer (SKOV-3)
cells. SKOV-3 cells will be cultivated in McCoy's 5A medium with 10% Fetal Bovine
Serum (FBS) at 37°C , 5% CO2. Cells will then be transferred to a 96-well plate and treated
with 1 μM paclitaxel, DMSO, or McCoy's 5A medium with 10% FBS as a control and 0.2
mg/mL Spilanthes acmella extract for 48 h. Then, 10 μL of MTT solution will be added and
incubated for 4 h before the cell medium and treatments will be removed and the cells will
be resuspended in DMSO. Lastly, the 96-well plate will be read using a spectrophotometer
at 570 nm. This process is known as an MTT Tetrazolium assay, which is a colorimetric
assay used to measure cell viability. Higher absorption read on the spectrophotometer
translates to a greater number of viable cells in the well. Additionally, the half-maximal
inhibitory concentration (IC50) will be measured to evaluate the potency of the extracts on
SKOV-3 cell viability. 

Desirable results will be obtained if it is determined that one or more of the Spilanthes
acmella extracts reduce SKOV-3 cell viability.

35. Title: Quantification of Cannabigerol in Hemp Oil by Ultra High Performance Liquid
Chromatography Electrospray Ionization Tandem Mass Spectrometry 
Principal presenter: Zachary Dodson 
Major: Chemistry 



Other presenters or co-authors: Gabrielle Valenzuela 
Faculty mentor: Dr. Liguo Song 
Abstract: An ultra high performance liquid chromatography electrospray ionization tandem
mass spectrometry (UHPLC-ESI/MS/MS) method was developed for quantification of
cannabigerol (CBG) among twelve cannabinoids in hemp oil. The quantification was
achieved using internal standard calibration between 0.01 and 12.5 μg/mL with CBG-d9 as
internal standard. The limits of quantitation (LOQ) was determined to be 0.008% CBG in
hemp oil. To recover CBG, hemp oil was combined with methanol to prepare a 25 mg/mL
mixture. After ultrasonication, centrifugation and filtration, the extract was serially diluted
to 125 μg/mL containing 0.5 μg/mL CBG-d9. The measurement precision in triplicate was
9.2%. The method is not interfered by other cannabinoids present in hemp oil.

36. Title: The influence of community norms on black officers' decision-making in a large
municipal police department in a majority minority United States city: a quasi-
experiment 
Principal presenter: Zachary Hollinshead 
Major: Political Science/Public Administration 
Other presenters or co-authors: Dr. Casey LaFrance, Patrick McConnell (Louisiana
Technical University), and Deirdre Dougherty (Knox College) 
Faculty mentor: Dr. Casey LaFrance 
Abstract: For decades, scholars have called for and investigated the effects of representative
bureaucracy, with some scholars explaining that common lived experiences, or "subject
positions" between street-level bureaucrats and community members might facilitate better
communication that in turn could lead to consensus or shared meaning in discourse and
behavior between these two groups. Building upon the theoretical scaffolding of the Target
Model of discretion, our study uses self-reported survey data from 190 sworn officers in a
large majority minority city in the southern United States to investigate the relationship
between officer race and the priority Black and non-Black officers ascribe to community
norms and expectations as influences on their decision-making processes. Our findings
indicate that Black police officers in this city are significantly more likely than their non-
Black counterparts to recognize community norms as a factor that influences their
decisions, in line with the research hypothesis.



Performance Presentations

1. Title: Seleksiyon: A Personification of Authentic Filipino Identity 
Principal presenter: Alexis Faye Pal 
Major: Piano Pedagogy 
Faculty mentor: Dr. Anita Hardeman 
Abstract: The haunting question being scrutinized by Filipino musicians today is the
authenticity, or the lack thereof, of their national identity. On account of historical
colonization and present-day globalization, the melding of ideas, customs, and social
behavior that materializes in the East and the West manifests in the Filipinos culture.
It is often argued that the Filipino culture has exhausted its adaptation of foreign
influence so as to blur the distinction between what is diffused somewhere, and what
is born among the communities. While it is true that the prevailing Filipino culture has
been an integration of assimilated and transmitted cultures from historically-
associated countries, I argue that the synthesis of these grafted or adjoined cultures,
for that very reason, make up the Filipino culture that is indeed authentic in reverence
to its own history. In this presentation, I interpret facets of Filipino culture and
perform select pieces from Seleksiyon, a Piano Suite written by the Filipino composer
Augusto Espino, to demonstrate my case that in the field of the arts, there is such an
iconic personification of genuine Filipino identity. The presentation of Seleksiyon is
chosen among Espino's publications, owing to the following factors: 1) a compilation
of folk and novelty songs that encompass five major Philippine languages, 2) its
character pieces that are representative of different ethno-linguistic groups' customs,
beliefs, and practices; and 3) the purpose or goal of this publication, as expressed by
the composer himself. Seleksiyon is a sufficient representation of a musical work that
has its origins from the Hispanic and American popular cultures, interpolated to create
music that is distinctly Filipino.

2. Title: And Slate 
Principal presenter: Emma Quick 
Major: Theatre Acting 
Faculty mentor: Dr. Hadley Kamminga-Peck 
Abstract: A performance art project by Emma Jean Quick, prepared for Theatre 590:
Script Analysis at Western Illinois University. 

The script for this piece was created with the help of various contributors who shared
negative comments they have received. The text heard in the piece echoes the
thoughts that they hear in their own minds; the insults, negative comments, and
criticisms that have made a lasting impact on them, and in many ways, have shaped
their view of themselves. The damaging potential of the inner critic is discovered,



along with the knowledge that the critic must be opposed. 

I chose to explore this theme as it relates to something that I find daunting at times:
auditioning. More specifically, the moments leading up to an audition when you are
preparing to show your best self. 

A link to the performance: https://youtu.be/iDj-gEHeinE

3. Title: Vibrato and Agency of the Performer 
Principal presenter: Matthew Sulla 
Major: Musicology 
Faculty mentor: Dr. Anita Hardeman 
Abstract: When sitting down and listening to a recording of Mozart, Berlioz, or
Mahler there is one consistency within the orchestra that reigns supreme over all
others, vibrato. The use of vibrato is a constant occurrence within the tone production
of a performer and is applied indiscriminately to any line within the texture of a given
piece. The prolific use of vibrato thereby means that it is synonymous with a general
consensus of musical beauty. However, if vibrato has become so commonplace, is
there an oversaturation of vibrato in today's performance practice? Which also begs
the question, if everyone is using vibrato all the time, how does one stand out in a sea
of monotony? In this paper I argue that vibrato should be perceived as an
ornamentation in service to a melody rather than a continuous unconscious decision.
The purpose of this paper is to foster an understanding of how vibrato developed into
prominence, and how performers can be more conscious of their use of the technique
in order to more freely interpret music to their own aesthetic goals. Contrary to
previous literature on vibrato, wherein the focus is upon a specifically Early Music
lens, the foreground of this paper is not on a specific period, but on a broader scope of
musical beauty. In order to show the development of vibrato as a technique I aim to
analyze the treatises of Leopold Mozart, Pierre Baillot, and Leopold Auer. While it is
important to understand the development of vibrato, I also think it is worthwhile to
observe the playing of virtuosic performers. I will carry out a case study of three
different recordings of Beethoven's Violin Concerto played by Itzhak Perlman, Anne-
Sophie Mütter, and Patricia Kopatchinskaya. Through the case study I aim to compare
each performer's use of vibrato and other interpretational forces to determine efficacy
of said decisions. Another facet of this research involves understanding how
interpretation, emotion, and meaning all interact within music. I will use the work of
Thurston Dart and Leonard Meyer to build an idea of how music can convey meaning
and use that as a means of determining the emotional aspect of vibrato. All of the
factors mentioned above are important in formulating a potential thought process of
when to shake.

https://youtu.be/iDj-gEHeinE

