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Dead Inside: The Macabre, The Terrifying, and The Pursuit of Wholeness in the Music
of Liszt and Rachmaninoff

A comparative analysis of Liszt's “Totentanz: Paraphrase of the Dies Irae” and Rachmaninoff’s “Isle
of the Dead” through the use of Heidegger’s existential theory of being-toward-death.

Abstract

In “Being and Time”, Heidegger develops an existential approach called being-toward-death which
claims that human existence is incomplete without living fully into the possibility of death. Half a
century earlier, the music of the Romantic period was notable for a fascination with the macabre.
Using Heidegger’s philosophy as a lens, what statement about death is made by two Romantic tone
poems: Liszt's “Totentanz” and Rachmaninoff’s “Isle of the Dead”? Both composers lost formative
mentors in their youth, which fueled their existential anxiety. In addition, both tone poems
incorporate a traditional plainchant from the Catholic Requiem Mass, the “Dies Irae”. Its presence in
“Totentanz” is frantic and ominous, but in “Isle of the Dead” it reveals the peaceful coexistence of life
and death. Thus, while “Totentanz” pushes us deeper into fear, defiance, and inauthenticity, “Isle of
the Dead” aligns with Heidegger’s theory that acceptance and anticipation of death completes
authentic existence.

Methodology

After reading the passages in “Being and Time” on the theory of death, I compared Liszt's and
Rachmaninoff’s experiences with death. I analyzed both tone poems, considering elements such as
harmonic structure, rhythmic patterns, and instrumentation; comparing the quotations of the “Dies
Irae”; and interpreting each composer’s orientation to death.
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A Natural Food Preservative from Black Walnut

Black walnut extract inhibits bacterial growth, which may be useful as a natural preservative for
foods.

Abstract

Worldwide, 1.3 billion tons of food are lost to spoilage leading to nearly 800 million people suffering
from malnutrition. As a result, one child dies every five seconds from hunger-related issues.
Additionally, 76 million cases of foodborne disease and 5000 deaths occur annually in the United
States. Salmonella enterica bacteria are a major cause of foodborne illnesses and food spoilage. In
recent decades, the investigation of plants as food preservatives has attracted scientific interest to
eliminate or reduce synthetic additives. The aim of this study is to investigate the antibacterial
activity of juglone against Salmonella enterica. Traditionally, black walnut, which is high in juglone,
has been used to treat gastrointestinal infections. In six hours, the S. enterica populations were
reduced significantly in my experiments. The results suggest the potential for juglone as an
antimicrobic against foodborne pathogens allowing this plant derivative to be used as a food
preservative.

Methodology

In my college’s Biology laboratory, I tested juglone’s ability to inhibit Salmonella using agar-diffusion
assays. | determined the minimum inhibitory (MIC) and minimum lethal concentrations (MLC) with
serial dilutions. Using the MIC, I performed plate counts to determine bacterial growth rates in
culture media and foods with and without juglone.
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The New Rainbow Flag - On Brony Identity and the Construction of Non-Normative
Masculinity

An ethnographic analysis of the individual neurocognitive effects and culture-level sociological implications of
hegemonic masculinity for participants in My Little Pony: Friendship is Magic fandom.

Abstract

Scholarly research concerning “bronies”—adult male fans of My Little Pony: Friendship is Magic—focuses
largely upon non-heteronormative behavior (Silverstein, 2013) and cultural perception (Kozlovska, 2015).
This study directed existing research at determining why culture continues to conflate “bronyhood” with
homosexuality despite actuarial contradiction, hypothesizing that brony and LGBTQIA+ identification share
similar social consequences. 106 randomly-sampled individuals and 71 active bronies completed nearly-
identical surveys. Additionally, three and five respective respondents to each survey were interviewed using
the online video-conferencing service “Zoom.” Three populations were compared using qualitative data and
quantitative metadata—heterosexual non-bronies, LGBTQIA+ non-bronies, and bronies of any sexual identity.
Three areas were evaluated: feelings of shame, retaliation (subdivided into hatred, discrimination, and
violence), and thoughts of self-harm relating to either non-heteronormative sexual or brony identity.
Preliminary analysis strongly supports the hypothesis that bronies and LGBTQIA+ individuals share many
psychologically-detrimental experiences, particularly social rejection, behavioral minority pollution, and
pathologization.

Methodology

[ distributed two nearly-identical surveys within LGBTQIA+ and brony-emphatic social media platforms. Three
and five respective respondents to each survey additionally participated in a video-chat interview. I utilized
consequent qualitative information, quantitative metadata and text comparison results to identify and evaluate
relationships between group characteristics, demographics and experiences.
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The Living Document of a Dying Moment: The Visual Manifestation of a
Photographer’s Imminent Mortality in the Photograph.

Through the visual representation of impending mortality in their work, five photographers nearing
death establish the inevitable interconnection between artist and subject.

Abstract

As a theoretical concept, death is ubiquitous in the creation of photography. Through the photograph,
the subject becomes object, a static artifact immortalizing the death of a particular fragment of time.
The photographer’s creative logic subjectively immobilizes a fleeting moment in its decisive instant.
As the photographer approaches his/her own demise, do the travails over mortality shape their
technique towards capturing a moment, visually corroborating the interconnection between artist
and subject? The examination of five photographers, with diverse backgrounds and manners of
death from one another, establish that while death may be a solitary, unique experience, it is also a
universal one. Critical analysis of the last three years of work by Diane Arbus, Imogen Cunningham,
Robert Mapplethrope, Ralph Eugene Meatyard, and Francesca Woodman suggest the same: the
artists’ conscious and/or subconscious awareness of their impending death is increasingly seen as
both a symbol in and subject of their photographs.

Methodology

Familiarizing myself with the clinical aspects of the experience of dying and death, I extended my
research to investigate the theory of representation in photography. After developing a solid
understanding of the two, | analyzed the background and work of five photographers and juxtaposed
the findings against the established research.
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Turning over a NuLeaf: Creating Resource Independence from Wetlands and
Microbes

NuLeaf Technologies is a student-run startup with the goal to harness nature’s nutrient recycling and
energy transfer processes to purify water and create a sustainable source of electricity.

Abstract

We're creating a unique bioreactor that is the first to couple the natural water purification of
wetlands with the energy production of a plant microbial fuel cell (PMFC). We apply biomimetics, a
philosophy that looks to nature for technological inspiration by mimicking nature’s processes. An
artificial wetland (AW) is an engineered ecosystem designed to clean municipal wastewater. A PMFC
is a device that uses wetland microbes to clean wastewater with simple organic waste to create
energy. Our PMFC implements symbiotic relationships between plants and microbes to create a more
productive cell. Our AW mimics the native landscape to create a self-reliant, self-contained ecosystem
that operates at minimal costs. These combined systems provide on-site wastewater treatment that
create reclaimed water, a local electrical energy source, fertilizer, and crop produce. Our solution is
economical, scalable, and promotes resource independence in both developed and underdeveloped
countries while working with the surrounding ecosystem.

Methodology

We conducted literature research on AWs and optimization of MFCs with the intention to synthesize
these ideas and incorporate it in industry application. Our experimental design tests multiple
prototypes with differing microbe, water, and electrode characteristics. We raised funds on
experiment.com to finance materials for our prototypes.
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Rise of the Robo-Drivers: “Magic Roundabouts” as a Test Case for Autonomous
Driving

Utilized computer vision and machine learning techniques to program a robot to autonomously
navigate through nested roundabouts.

Abstract

“Magic Roundabouts” are one of the most challenging traffic junctions for human drivers. These
roundabouts are an amalgamation of a central traffic circle moving in the counterclockwise direction
surrounded by five to seven “mini-roundabouts” with traffic moving in the opposite direction. My
goal was to have an autonomous vehicle use a machine-learning framework to navigate through one.
To accomplish this, I built a self-driving robot and a physical, small-scale model of a magic
roundabout for it to drive through. This model consisted of lane markings, arrows, and signs that the
robot could visually recognize with a camera as well as multiple entrance and exit pathways. Using a
combination of localization, sensory input, and driving policies, I employed computer vision
techniques to predict where to drive and how to get there. Moreover, I tested various path
combinations to determine the efficacy of the vehicle and areas of improvement.

Methodology

I built a robot using the DiddyBorg robot kit, Raspberry Pi, Pi Camera, and NAVIO inertial
measurement unit. [ then created a physical model of the magic roundabout. I implemented driving
policies using computer vision and deep learning frameworks (OpenCV and TensorFlow libraries) in
the programming language Python.
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The Invasion of the Oxygen Snatchers Part |l: The Effects of Wavelength Variation on
Plant Growth

An experimental investigation to determine the effects of varying wavelength exposure on Egeria
Densa- an aquatic invasive species which creates oxygen depleted conditions within California’s
freshwater ecology.

Abstract

Egeria Densa is an aquatic plant native to South America, which has made its way to every continent
other than Antarctica, and whose invasiveness has reduced aquatic plant diversity globally.
Understanding the conditions under which this invasive plant thrives is crucial to restoring long term
ecosystem stability, particularly in the Sacramento-San Joaquin Delta, where Egeria has posed many
ecological, recreational and financial problems. Several studies have been conducted on the
relationship between different wavelength exposures and plant growth. They have shown that blue
light affects photosynthesis rates and induces stem elongation. However, there are virtually no
studies which explore wavelength's effect on Egeria densa. What specific effects do wavelength
differences have on this particular predator?  Our presentation will describe our intricate
experimental design along with collected data on factors such as stem length, photosynthesis rate
and chloroplast conditions. Our results show a direct correlation between red wavelengths and
exponential plant growth. Information gathered will help scientists understand how this plant is able
to proliferate.

Methodology

After collecting water samples from Discovery Bay to use as mediums, Egeria Densa is being tested
under various light wavelengths. The plant’s growth will yield qualitative and quantitative data based
on pH, temperature, salinity levels, photosynthesis rates, and dissolved oxygen output. Plants will be
measured using a caliper and will be analyzed under a microscope.
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Sign of the Times: Symbols as Social Justice Movement Tools

An analysis of social justice iconography to determine characteristics of effective movement
emblems.

Abstract

Social Justice Movements fight for equitable distribution of opportunities and privilege in society.
Whether it's Kurdish independence, anti-Apartheid struggles or today’s Black Lives Matter
movement, these groups rely on a sense of unity. In order to build a sense of camaraderie successful
movements often choose a symbol, such as the rainbow flag or the raised fist, to rally behind. What
makes a symbol successful? Why do some stand the test of time, while others fade? My research
explores these questions to establish guidelines for successful social justice symbols, notably those
for movements centered on racial or ethnic inequalities. I demonstrate how color theory,
functionality and other graphic design principles can be applied to predict which symbols attain
universalized meaning and wide-spread recognition. Understanding how to design and propagate
effective symbols, along with a historical understanding of common themes and images, will help
new movements continue the cause of universal human rights.

Methodology

First I catalogued international social justice emblems. I noted their lifespan and pervasiveness with
historical research to understand their universal appeal. Using graphic design theory I analyzed the
characteristics of the most successful symbols. The work of scholar Thomas Olesen, whose research
explores global injustice symbols, greatly influenced my analysis.
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Semantic Processing for Enhanced Learning: If We Do Not Encode, We Do Not Learn

Linking the importance of semantic processing on a student’s assimilation of new information

Abstract

Research on memory performance suggests that people can improve on their typical method of recall
and learning. Studies show that we can recall a new topic or concept effectively later on, and fully
grasp new information, only if we process it through relation, consider its meaning, and prioritize its
importance. This process, according to Craik and Lockhart’s (1972) model, is known as semantic
processing. According to Craik and Lockhart, there are two types of processing: shallow and
semantic. Shallow processing involves encoding new information structurally and phonemically,
while semantic processing has been deemed superior because it involves deeper levels of processing
that promote longer-lasting memories. Through research and experimentation, I examine how
students tend to utilize lower levels of processing new information through memorization and
monotonous repetition; therefore do not yield quality recall or comprehension. I also demonstrate
how students can instead utilize semantic processing to achieve meaningful learning.

Methodology

Performed a partial replication of Craik and Tulving’s (1975) experiment. Participants were
randomly split into an acoustic group and a semantically tasked group and were shown impassive
words during a given time frame. Afterwards they were asked to perform a free recall task. Results
supported my hypothesis.
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The Weight of Her Heart: Wu Zetian in Perspective

An examination of historian bias regarding Wu Zetian, the concubine who became the sole female
Emperor of China, and its effect on contemporary views of women in positions of power.

Abstract

From Joan of Arc to Fusako Shigenobu, women are alternately vilified or venerated by those who tell
their stories and, subsequently, those who listen. Modern historians build on the initial
documentation of past historians; consequently, their works are imprinted with the same biases that
can be found in the originals, creating a recycling of ancient cultures that continues to color modern
decisions. Is our opinion of powerful women still dictated by long-dead scribes? Or have we cleared
our judgement of their cultural obstructions? My analysis focuses on Wu Zetian, the sole female
Emperor of China. By tracing the religious, socioeconomic and political nuances of the time, I argue
that historical documentation on her reign was predetermined by the presiding culture and not
rooted in her actions, person, or leadership. The threads of these documents can be found entwined
with opinion on contemporary female politicians, continuing to alter modern perception.

Methodology

For my project, I studied peer-reviewed research on Chinese religion, politics, geography, literature,
socioeconomics, and gender-roles of the Sui and Tang dynasties to construct an appropriate context
to analyze primary documentation of Wu Zetian. I then utilized these findings to scrutinize
contemporary views on modern female politicians.
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A Paradox of Scandinavian Social Democracy

An assessment on the sustainability of social democracy in relation to the escalating xenophobia in
northern Europe.

Abstract

When notable sections of the population wish to eliminate the immigration and integration of foreign
nationals in order to preserve a culture ironically built upon tolerance, one must question the social
democratic system. Does a social democracy undermine itself when tolerance does not extend to
newcomers in its society? Is an economic system even equipped to alleviate racial discrimination? In
answering these questions, I scrutinize the archetype of social democracy through a case study of
Denmark. The Danish universal welfare state has historically survived because of social trust and
publicinstitutions framed around the population’s solidarity and egalitarianism. Antithetical to these
ideals, Denmark enforces some of the strictest immigration laws in Europe. My research indicates,
however, that immigrants alleviate a different threat to the welfare state: the consequences of a
negative birth rate. Thus, [ hypothesize that without the effectual integration of foreigners, states
cannot sustain a social democracy.

Methodology

I compile data released from Statistics Denmark and the European Social Survey to analyze the
impact immigration has had upon the welfare state. I then evaluate integration policies by gauging
the education, housing, and employment patterns of immigrants and their descendants along with
the violence they face.
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Conservatism and Fighting Global Warming: An Either/Or?

An examination of the compatibility of 19th and 20th century conservative political philosophy with
aggressive climate change mitigation policy.

Abstract

[ see three types of conservatives in regards to climate change: the deniers; the minimalists — who
accept anthropogenic global warming (AGW) but oppose aggressive mitigation policy; and lastly, the
supporters, those who accept AGW and support aggressive mitigation policy. However, many
conservatives deny that supporters can be true conservatives. I hope to show that a close reading of
some influential 19th and 20th century conservative political philosophy texts reveals that, contrary
to many conservatives’ claims, one can be both a true conservative and a supporter. Given the current
partisan polarization in congress, both conservative supporters and liberals may benefit from my
analysis. Conservatives can support mitigation policy without abandoning their core values; liberals
can appeal to conservativism in order to cultivate Republican support. We are amidst a pivotal
moment. Given that climate change will worsen, my reexamination can help conservatives stay
relevant: minimalists, even deniers, may become supporters.

Methodology

[ will apply Andrew Light's pragmatist approach from The Case for Practical Pluralism (2003) to
fifteen primary sources — most notably canonical conservative texts from Burke, Kirk and Hayek,
Pew Research polls on climate views and political affiliations, contemporary conservative
environmental politicians and organizations, and counter-arguments from non-denial yet
unsupportive conservatives.
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Nietzsche and Rothko: A Comparative Philosophical and Biographical Exploration

A comparative examination of the lives, works, and philosophies of Friedrich Nietzsche and Mark
Rothko.

Abstract

The lives of the painter Mark Rothko and the philosopher Friedrich Nietzsche, when examined in
parallel, reveal many insights into their late works. Mark Rothko was influenced greatly by
Nietzsche’s “The Birth of Tragedy.” The kindred philosophical spirit shared by the two men, however,
runs much more deeply. These men were exiles of cultures that Nietzsche would label as decadent
and sick. Rothko would be equally repulsed in his own time by the contemporary culture of America.
Each man would be fated to be defined by childhood tragedy, psychic as well as physical
displacement, and the search for meaning amid the chaos. Many critics have missed this continuity
of philosophical exploration. Itis through comparative analysis that we can begin to experience their
art with a new perspective.

Methodology

My analysis focused on biographical research, artistic analysis, philosophy, and the relation of
formative life experiences to the mature works of both Rothko and Nietzsche. Often the late works
of Rothko and Nietzsche have been devalued or even dismissed because they are viewed solely as
products of mental illness. By closely examining their biographies in parallel, we can appreciate their
late works as an essential and extraordinary period in the continuum of their artistic and philosophic
trajectories.
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