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Pamela Agredo Sanin
Chemistry 

“Influence of pH on the Emergent Viscoelastic Properties of Phenylalanine-derived Supramolecular 
Hydrogels” 

Supramolecular hydrogels formed by the self-assembly of low molecular weight (LMW) agents are 
promising next-generation biomaterials for drug delivery, tissue engineering, and regenerative 
medicine. Phenylalanine (Phe) derivatives have emerged as a privileged class of LMW supramolecular 
gelators due to the strong propensity to self-assemble into emergent hydrogel networks with 
demonstrated biocompatibility. We have previously reported a series of cationic Phe-derived gelators 
in which fluorenylmethoxy (Fmoc) Phe, 3-fluorophenylalanine (3F-Phe), and 
pentafluorophenylalanine (F5-Phe) are functionalized at the C-terminus with diaminopropane (DAP). 
These gelators (Fmoc-Phe-DAP, Fmoc-3F-Phe-DAP and Fmoc-F5-Phe-DAP) are water soluble and 
undergo spontaneous self-assembly and gelation upon an increase of the ionic strength of the solution 
caused by addition of sodium chloride. Herein, we report the effects of pH on the self-assembly and 
gelation of Fmoc-Phe-DAP, Fmoc-3F-Phe-DAP and Fmoc-F5-Phe-DAP; we also describe the effects 
that pH has on the emergent properties of these hydrogel networks, including assembly morphology 
and hydrogel viscoelasticity. These studies indicate that pH has varying effects on the properties of 
the hydrogels that are also dependent on the molecular structure of the Fmoc-Phe-DAP derivative. 

Jie An 
Computer Science 

“Improving Visual-textual Sentiment Analysis via Fusing Expert Features” 

Visual-textual sentiment analysis is to predict the sentiment tag with the input of a pair of images and 
text, where a typical usage is to analyze the sentiment of Twitter posts. Existing methods usually 
predict sentiment based on visual and text features extracted by an image encoder and a text encoder, 
respectively. Due to the high diversity of the image and text within datasets, existing methods cannot 
achieve satisfactory results and it is especially hard to extract effective visual features to improve the 
performance. To this end, we propose a new method, which extracts more diverse and representative 
visual features based on a bunch of pretrained visual encoders. In addition, a zero-shot CLIP text 
encoder is used in together with the state-of-the-art BERTweet model to extract text features. 
Extensive experiments on three datasets show that our method has improved visual-textual sentiment 
analysis performance. 

Zachary Barber
Philosophy 

“Why Mindfulness Matters for Morality” 

Eastern philosophical and religious traditions claim that mindfulness meditation is a way of becoming 
a better person, of developing one's moral character. I draw on contemporary research in empirical 
psychology to interpret and vindicate this claim. Mindfulness practice alters our mentality in morally 
useful ways. That being the case, it can play instrumental and constitutive roles in various virtues. 
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Jordan Butt 
Chemistry 

“Development of a Disposable Photonics Platform for Clinical Diagnostics and its Application to 
SARS-CoV-2” 

The COVID-19 pandemic has demonstrated a need for low cost, efficient, and effective diagnostics 
measure immunity among individuals. As new variants of COVID emerge, it is important to be able 
to assess how preexisting immunity provides protection against them. Photonics-based diagnostics 
represent one potential low-cost solution that can take advantage of a versatile process in fabrication 
and design of silicon based photonic sensors while providing rapid and accurate diagnostics to many. 
Beyond the optical and analytical performance of the sensor itself, the development of an optical 
detection tool in response to a pressing research or diagnostic need requires consideration of a host 
of additional factors. A multiplex photonic sensor system has been developed for measuring immunity 
to different variants of COVID-19 simultaneously. This method focuses on enabling a low cost and 
high-speed sensor that uses a small (1 x 4 mm) ring resonator photonic chip embedded in a plastic 
card able to provide passive transport of human samples. This “disposable photonics” platform is 
able to detect binding between anti-COVID antibodies in a human sample and spike proteins of 
various COVID variants in minutes, making it attractive for high-throughput testing applications as a 
disposable point of care diagnostic tool. 

Michael Chavrimootoo 
Computer Science 

“Separating and Collapsing Electoral Control Types” 

Hemaspaandra et al. (2020) discovered, for seven pairs of seemingly distinct standard electoral control 
types, that they are identical. Surprisingly this had gone undetected, even as the field was score-carding 
how many standard control types election systems were resistant to; various "different" cells on such 
score cards were, unknowingly, duplicate effort on the same issue. This naturally raises the worry that 
other pairs of control types are also identical, and so work still is being needlessly duplicated. 

We determine, for all standard control types, which pairs are, for elections whose votes are linear 
orderings of the candidates, always identical. We show that no identical control pairs exist beyond the 
known seven. We for three central election systems determine which control pairs are identical 
("collapse") with respect to those systems, and we establish all possible containment/incomparability 
relationships between control pairs. For approval voting, which has a different "type" of votes, the 
seven collapses of Hemaspaandra et al. (2020). But we find 14 additional collapses that hold for 
approval voting but not for some election systems whose votes are linear orderings. We find 1 
additional collapse for veto and none for plurality. We prove that each of the three election systems 
mentioned have no collapses other than those inherited from Hemaspaandra et al. (2020) or added 
here. 

Our work, for the general case and these three important election systems, clarifies the landscape of 
the 44 standard control types, for each pair collapsing or separating them, and providing finer-
grained information on the separations. 
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Lipeng Chen
Economics 

“Mobile Internet and Mental Health" 

The past decade has witnessed a significant deterioration in mental health in the United States, which 
coincides with the expansion of mobile Internet and the concomitant increase in screen time. In this 
project, we estimate the impact of mobile Internet on mental health using a nationally representative 
health dataset and detailed mobile Internet coverage maps. To infer causality, we employ a two-way 
fixed effects model, taking advantage of the temporal and spatial variation of 3G Internet coverage. 
We find that people’s mental health becomes worse after the arrival of 3G Internet. This is driven by 
the increased use of social media. We also find that young, high-income, and highly educated people 
are more affected by mobile Internet in this mental health crisis. 

Ashley Clark 
Brain and Cognitive Science 

“Eccentricity driven modulations of visual crowding across the central fovea.” 

It is well established that surrounding a stimulus with flanker’s decreases acuity, a phenomenon known 
as visual crowding. While it has been widely documented that the magnitude of crowding increases 
with eccentricity, it remains unknown if this increase starts already within the central 1-deg foveola, 
and if so, what is the rate of growth at this scale. Addressing this question is important as foveal vision 
is often confronted with crowded stimuli. 
We measured subjects’ (N=6) visual acuity in a 4AFC task. Stimuli were viewed monocularly in either 
isolation or with surrounding flankers and were presented at different foveal and extrafoveal 
eccentricities. Stimuli widths ranged from 0.4' to 4.5', and were adjusted using an adaptive procedure. 
Eye movements were measured with high-precision using digital Dual-Purkinje Image eye-tracker. We 
also used a state-of-the-art custom-made gaze-contingent display system allowing for more accurate 
gaze localization and retinal stabilization. 
Results show that the impact of crowding increases with eccentricity within the foveola; acuity in the 
presence of flankers decreases with foveal eccentricity; 32% at the center of gaze, and an additional 
24% drop as early as 10’ away. Further, crowding increases with eccentricity at a rate three times slower 
in the foveola (from 0-0.4 deg) than extrafoveally (from 1-6 deg). These findings reveal that visual 
crowding does not affect the whole foveola equally; its impact significantly increases with minute 
changes in eccentricity. Under normal viewing conditions with crowded foveal stimuli, acuity likely 
drops considerably even a few arcminutes away from the preferred locus of fixation. 

Shannon Cooney 
Chemistry 

“Coordination Induced Bond Weakening of Water on a Polyoxometalate” 

Hydrogen-atom (H-atom) transfer at the surface of heterogeneous metal oxides has received 
significant attention owing to its relevance in energy conversion and storage processes. Here, we 
present the synthesis and characterization of a reduced, organofunctionalized polyoxovanadate 
cluster, (calix)V6O5(OH2)(OMe)8 (calix = 4-tert-butylcalix[4]arene), and its ability to facilitate H-
atom transfer from an aquo ligand. Through a series of equilibrium studies, we establish the BDFE(O-
H)avg of the aquo ligand as 62.4 Â± 0.2 kcal mol-1, indicating substantial bond weakening of water 
upon binding to the cluster surface. Subsequent kinetic isotope effect studies and Eyring analysis 
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indicate the mechanism by which the hydrogenation of organic substrates occurs proceeds through a 
concerted proton-electron transfer from the aquo ligand. This result provides the first evidence for 
PCET from metal oxide surfaces, facilitated through the coordination of water to a surface O-atom 
defect site. The atomistic resolution of surface reactivity presents a novel route of hydrogenation 
reactivity from metal oxide surfaces through H-atom transfer from surface-bound water molecules 

Sam Cox 
Chemical Engineering 

“Symmetric Molecular Dynamics” 

We derive a new approach to molecular dynamics that generates only symmetric configurations, by 
requiring symmetry as an input. The point group symmetry is treated as a holonomic constraint, and 
the unconstrained lattice vector space is mapped to the correct Bravais lattice, a process which serves 
as a constraint on the lattice vectors. We implement it for all 2D planar and 3D space groups, and we 
show that our method conserves energy and is capable of working in arbitrary space groups. 

Max Friedman 
Mechanical Engineering 

“Theoretical Robust Design of Viscoelastic Materials” 

Recent breakthroughs have allowed for the properties of materials to be independently controlled. 
This has effectively enabled scientists to create designer materials with pre-determined characteristics: 
allowing us to create materials around designs instead of creating designs around materials. The logical 
next step is to devise an approach to figure out what material properties are optimal for a given 
problem or application, and thus the motivation for this work-in-progress research. Progress will be 
shared on the feasibility of using a robust design inspired algorithm to identify optimal viscoelastic 
material properties for a shock absorption application. 

Daniel Gorman Jr. 
History 

“Phantom Luminaries: Frederick Willis, Spiritualism, and Paranormal Investigators in the Age of 
Disruption” 

“Phantom Luminaries” is a biography of an American Spiritualist, Frederick L. H. Willis (1830–1914), 
focusing on the cultural furor surrounding his new religion and alternative religious movements. A 
close friend of the Alcott family, Willis practiced a blend of Unitarianism, Transcendentalism, and 
Spiritualism. He allegedly experienced spirit manifestations, levitation, and the ability to cure people. 
He befriended Spiritualists throughout Massachusetts while studying at Harvard Divinity School to 
become a minister. In March 1857, Prof. Henry Eustis accused Willis of falsifying his powers, leading 
to his suspension. The Willis affair sent the Boston–Cambridge area into an intellectual and moral 
panic about Spiritualism for four months as citizens debated the veracity (and morality) of talking to 
spirits. Harvard professors launched critical investigations into Spiritualism because of the 
controversy. Willis never regained his standing at Harvard, but he supported Spiritualism for the rest 
of his life. My thesis is twofold. First, the Harvard scholars and their allies attempted to discredit 
Spiritualism because it challenged their expectations of what counted as rationalist religion, respectable 
scholarship, and moral behavior. Second, Spiritualism, with its powerful combination of metaphysical 
and liberal ideas, offered Willis a compelling alternative to orthodox Protestantism and a supportive 



  
 

         
 

 
 

 
 

 
               

              
                

             
              

           
                

           
           

                
              

              
            
              

 
 

 
 

 
 

 
           

              
             

           
                

            
             

           
            

 
 

 
 

  
 

              
               

               
            

               

ABSTRACTS | 5 

community. Despite the social ostracization he suffered, Willis remained loyal to Spiritualism until his 
death. 

Katie Gregory
Earth & Environmental Sciences 

“Engineering Better Tools to Assess Aquatic Greenhouse Gas Dynamics” 

Methane is a highly potent greenhouse gas, with warming potential 30 times that of carbon dioxide. 
Rivers are a poorly understood source of methane to the atmosphere, with supersaturation 50 times 
higher relative to oceanic sources (de Angelis & Scranton, 1993, Weber et. Al, 2019). Work is underway 
to quantify oceanic methane-atmosphere exchange, but the input from rivers to the atmosphere has 
not been quantified. This project aims to measure surface methane concentration along a riverine 
gradient to understand 1. the factors influencing methane generation in rivers (including latitude/ 
geographic location, and time of year), and 2. the exchange of that methane to the atmosphere (or vice 
versa). The foundation for these measurements will be a newly built-in-house system which uses 
inexpensive, open-source Arduino hardware to make precise, high-resolution measurements in these 
river systems over time. If the goals of this project are accomplished, there are global scale implications 
for the methane budget and understanding the natural baseline for methane as a greenhouse gas. This 
will aid in understanding if any of the factors affecting methane production can be accelerated due to 
human activity and global climate change. For example, if warmer surface water temperatures lead to 
greater outgassing into the above air column, this would be an important consideration in climate 
legislation. 

Justin Grossman 
History 

“Shared Land, Shared Identity: Women’s Power and Leadership Among Aquinnah Wampanoag 
Since 1862” 

After protracted legal disputes and initially being rejected by the Bureau of Indian Affairs (BIA), the 
Wampanoag Tribe of Gay Head was finally recognized as a sovereign nation by the United States in 
1987. This victory rested on new evidence submitted that by the Tribe that highlighted the central role 
of women in expressing and maintaining local indigenous sovereignty in the century following legal 
termination by the state of Massachusetts in 1870. Therefore, the case of the Wampanoag Tribe of 
Gay Head represents both the hypocrisy of federal recognition requirements that rest on Tribes 
proving that earlier state policies that sought to erase their Indian communities had failed and the 
BIA’s disregard of forms of local sovereignty and cultural preservation that are led by women. That 
the Wampanoag Tribe of Gay Head overcame these structural obstacles shows the enduring power 
of their largely female leadership from termination to recognition. 

Masum Hasan 
Computer Science 

“SAPIEN: Virtual Humans for Communication, Healthcare, Metaverse, and Beyond” 

Large Language Models (LLM) have been shown to generate high-quality human-like text, even to 
fool people to think they are sentient. On the other hand, Recent advancement in computer graphics 
allows us to make high-fidelity virtual avatars for free. Combining the power of LLMs with realistic 
virtual humans allows us to create customizable interactions with virtual humans that have the 
potential to change how we interact and communicate in the real world. Particularly it can have a large 
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impact on clinical communication, where miscommunication could mean life or death. At this event, 
I will present SAPIEN: Synthetic Anthropomorphic Personal Interaction ENgine. SAPIEN is a 
platform for creating virtual humans with unique personalities, backgrounds, and intentions on the fly 
and being able to carry on natural human-like conversations with them. A user can decide the avatar's 
appearance, background, and conversation context in the beginning, and start having a conversation. 
The avatar responds in a natural, human-like manner with appropriate emotions. The flexibility and 
customization of SAPIEN make it suitable for a variety type of applications, such as practicing social 
skills, learning a language, clinical communication, speed dating, virtual assistant, NPCs in videogames, 
and information agents in the Metaverse. The audience in the AS&E Graduate Research Talks will be 
able to talk to SAPIEN live. 

Shan Hua 
Biology 

“H2A.Z Regulation of Chromatin Accessibility” 

Chromatin accessibility affects transcription factors binding and regulates gene expression. The BRG1 
chromatin remodeling complex is the primary nucleosome remodeler in eukaryotes, functioning to 
adjust nucleosome positioning and expose the inaccessible sites for specific DNA binding proteins. 
However, the model by which BRG1 operates in a locus specific manner is not fully understood yet. 
We propose that genomic patterning of H2A.Z nucleosomes contributes to specificity in BRG1 
function. There are two types of H2A.Z nucleosomes in the genome. Most H2A.Z nucleosomes reside 
at active genes that are enriched for BRG1 with high chromatin accessibility throughout the genome, 
but when H2A.Z nucleosomes are marked by H3K27me3, they lack BRG1 and are inaccessible. The 
Murphy lab has shown that increasing H2A.Z enrichment results in increased chromatin accessibility 
and increased BRG1 levels in prior studies. I, therefore, hypothesize that H2A.Z nucleosomes without 
H3K27me3 promote BRG1 binding, and H2A.Z nucleosomes associated with H3K27me3 antagonize 
BRG1 to restrict chromatin accessibility. To test the hypothesis, I will manipulate H2A.Z, BRG1, and 
H3K27me3 in mouse fibroblasts genetically and pharmacologically, and further examine the effect on 
chromatin accessibility. Overall, we will gain insight into the process of accessibility regulation at 
specific loci by chromatin remodelers to establish key aspects of controlling gene expression and 
cellular programming. 

Sam Jenks 
Brain and Cognitive Sciences 

“Visual sensitivity differences across the central fovea” 

It’s well established that vision in the periphery and parafovea is characterized by asymmetries; humans 
are better at discriminating items along the horizontal meridian compared to the vertical meridian. 
Similarly, sensitivity in the lower visual field is better than in the upper visual field. The extent of these 
asymmetries decrease with eccentricity, suggesting that they may be absent in the central 1deg fovea. 
However, due to technical limitations this has never been examined. Thanks to high-precision 
eyetracking and a gaze contingent display control, we probed fine visual discrimination at different 
isoeccentric locations across the foveola and compared it with corresponding locations in the 
periphery. 

Participants (n=12) performed a two-alternative forced-choice discrimination task while maintaining 
fixation on a central marker. Performance was tested at 8 locations, approximately 20 arcmin from the 
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preferred locus of fixation. The same task was replicated at 4.5 degrees eccentricity (n=8) and the 
stimuli size was adjusted to account for cortical magnification. 

Scott Kirshner 
Linguistics 

“The Rochester Jewish Community in the 1970’s: An Exploration of Identity and Place” 

This project focuses on the Jewish community of Rochester, NY, situating its speakers in the broader 
Rochester community by analyzing language use in the Rochester Jewish Oral History Project 
(RJOHP). RJOHP is an interview corpus of 120 Jewish Rochesterians collected in the mid-/late-
1970s. The project encourages fruitful cross-sectional sociolinguistic analysis with valuable metadata 
like involvement in the Jewish community and use of Yiddish and Hebrew. I selected a sample of 
fifteen speakers (30-minutes each) for maximum social variation. 

Motivated by work on the Jewish ethnolinguistic repertoire, I investigate speakers’ use of this 
repertoire to index Jewish identity. I also consider speakers’ participation in the Northern Cities Shift 
(NCS), focusing on TRAP, the hypothesized first vowel to shift in the NCS. Recent studies of TRAP’s 
social salience suggest that Rochesterians use TRAP to construct personae and establish place in the 
community. I further analyze participation in the ongoing NCS considering the social climate, 
including antisemitic racial housing covenants. 

Preliminary results show speakers producing raised TRAP (F1 < 700 Hz). This suggests that Rochester 
Jewish speakers are participating in the NCS alongside other Rochesterians. Future analysis will include 
additional speakers and consider other elements of the repertoire. I conclude with benefits and 
drawbacks of using oral histories for sociolinguistic research. Benefits include naturalistic speech and 
rich metadata-informed analysis, while drawbacks include speaker accommodation. Recording quality 
may also be problematic, as background noise may disrupt results. That said, oral histories like RJOHP 
promise to expand linguistic study via retroactive investigation of language change. 

Liam Kusmierek 
English 

“Heterocosmica: Positioning Literature as Created reality Through Modal Realism” 

Over the course of the last few decades, the philosophical theories surrounding literature, specifically 
fiction, has evolved beyond Mikhail Bakhtin’s The Dialogical Imagination. David Kellogg Lewis 
created the theory of modal realism allowing possible worlds to exist beyond the “reality” of our actual 
world. In 1998, Lubomír Doležal wrote his book Heterocosmica: Fiction and Possible Worlds. 
Doležal’s theory outlines the basis for an expansion of Lewis’s theories to include the possible worlds 
found in written works of fictional literature. In other words, the considerations of fictional worlds 
can now be viewed as possible worlds in relation to our actual world. Using Dolezal’s expanded theory 
of possible worlds, I examine the intersection between the physical text and the imaginary text. I posit 
that time and reality are a construct and by analyzing literature, we as readers can access other possible 
worlds. Instead of the flat plane of temporality we are taught, spaciotemporal worlds in literature exist 
simultaneously regardless of their position on a perceived timeline. Considering these worlds allows 
us to inhabit possible worlds in relation to the actual world we populate. 

Hanjia Lyu 
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Computer Science 
“Understanding Political Polarization via Jointly Modeling Users, Connections and Multimodal 

Contents on Heterogeneous Graphs” 

Understanding political polarization on social platforms is important as public opinions may become 
increasingly extreme when they are circulated in homogeneous communities, thus potentially causing 
damage in the real world. Automatically detecting the political ideology of social media users can help 
better understand political polarization. However, it is challenging due to the scarcity of ideology 
labels, complexity of multimodal contents, and cost of time-consuming data collection process. In this 
study, we adopt a heterogeneous graph neural network to jointly model user characteristics, 
multimodal post contents as well as user-item relations in a bipartite graph to learn a comprehensive 
and effective user embedding without requiring ideology labels. The learned embeddings are then used 
to detect political ideology and understand political polarization. Our framework outperforms the 
unimodal, early/late fusion baselines, and homogeneous GNN frameworks by a margin of at least 9% 
absolute gain in the AUROC on two social media datasets. More importantly, our work does not 
require a time-consuming data collection process, which allows faster detection and in turn allows the 
policy makers to conduct analysis and design policies in time to respond to crises. We also show that 
our framework learns meaningful user embeddings and can help better understand political 
polarization. Notable differences in user descriptions, topics, images, and levels of retweet/quote 
activities are observed. Our framework for decoding user-content interaction shows wide applicability 
in understanding political polarization. Furthermore, it can be extended to user-item bipartite 
information networks for other applications such as content and product recommendation. 

Anes Macic 
Mechanical Engineering 

“Two Kinematic Gains Underlying Organ of Corti Mechanotransduction” 

The organ of Corti (OoC) is the sensory epithelium in the mammalian hearing organ where vibrations 
are encoded into neural signals. The OoC vibrates due to external and internal agitations. Externally, 
differential fluid pressures across the OoC cause vibrations. Internally, actuator cells (outer hair cells) 
are known to boost the vibrations. These two agitations result in distinct vibration patterns. 
Eventually, these vibrations deflect the stereocilia bundle to activate mechanotransduction channels 
in them. How OoC vibrations result in the hair cell mechanotransduction is critical to hearing research, 
but a fundamental information (kinematic gain) has not been quantified clearly. Using the optical 
coherence tomography, we measured 2-D vibrations of the OoC in cochlear turns acutely excised 
from young Mongolian gerbils. The excised tissues were stimulated either mechanically or electrically, 
which are comparable to external or internal agitations, respectively. The stereocilia deflection was 
estimated from relative motion between overlying and underlying structures. Two kinematic gains 
were defined. Passive kinematic gain represents the amplitude ratio between the stereocilia deflection 
and the basilar membrane transverse vibration. Active kinematic gain represents the amplitude ratio 
between the stereocilia deflection and the outer hair cell length change. 

Peter Miklavcic 
Mechanical Engineering 

“Will it bounce? Studying impacts in non-terrestrial granular environments for applications in 
spacecraft design and mission planning” 
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Accurate prediction of spacecraft interactions with non-terrestrial granular terrains, such as those 
found on planets, moons, and asteroids, is critical for managing mission risk. This research project 
uses two-dimensional Discrete Element Methods and Finite Element Methods to simulate these 
complex granular environments and test a myriad of oblique surface impact scenarios. By varying the 
gravitational conditions in these sims, this work overcomes the practical limits of experimentation to 
directly observe these systems in reduced gravity. Impact outcomes are assessed both in terms of the 
projectile response – whether it stops, rolls, or bounces – and in terms of the granular response – how 
grains move, pack and re-pack, and propagate forces. To date, this project has studied the role of 
impact approach angle, impact velocity, granular packing fraction, and grain geometry in determining 
impact outcomes. Most recently, the gravitational conditions of Earth, Moon, and Asteroid Bennu 
have also been studied, finding that preservation of the dimensionless Froude number allows for 
impact responses happening in Earth conditions to be related to those happening in micro-gravity. 
The intention of this research is to one day aid mission planning by allowing designers to comfortably 
anticipate how a spacecraft will perform in complex non-terrestrial environments. The simulations 
that have been conducted will facilitate the development of scaling relations, allowing spacecraft 
designers to prototype ideas, complete tests here on Earth, and then extrapolate findings to a target 
environment in space. 

Reem Mislati 
Electrical Engineering 

“Shear Wave Elasticity Imaging Can Monitor Murine Colorectal Tumors’ Response to 
Radiotherapy” 

Colorectal cancer is the third most common cancer and the second highest mortality rate. The 
traditional treatment regime includes neoadjuvant chemoradiotherapy followed by total mesorectal 
excision surgery. Recent studies have shown that neoadjuvant treatment can sometimes be effective 
eliminating the need for surgery. Current imaging modalities used for monitoring treatment can yield 
structural information but not mechanical properties of the tumor. Therefore, it is important to 
measure the changes in the mechanical properties in response to treatment. We hypothesize that the 
responsiveness to radiotherapy is linked to changes in the tumor biomechanics. To test this hypothesis, 
we used shear wave elasticity imaging to measure the temporal changes of shear wave speed (SWS) 
and shear wave attenuation (SWA) in mice with colorectal tumors. Additionally, the RNAs of tumors 
fibroblasts were sequenced to determine the underlying genetic differences between responsive and 
non-responsive tumors leading to changes in mechanical properties. Non-responsive tumors had a 
significantly higher shear wave speed value compared to responsive tumors on day 20 post-tumor 
injection (p = 0.0002) indicating that non-responsive tumors are stiffer than responsive tumors. 
Additionally, non-responsive tumors had a significantly lower shear wave attenuation value compared 
to responsive tumors on day 20 post-tumor injection (p=0.015), suggesting that responsive tumors 
are more viscous. Based on the genetic analysis, non-responsive tumors have enriched pathways 
related to extracellular matrix stiffening which agrees with the shear wave speed findings. 

Ellise Moon 
Linguistics & Philosophy 

“Margaritas and Cappuccinos: How Language, Perception, and Metaphysics Interact” 
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The world around us is reflected in our language, and the grammatical distinction between countable 
and uncountable nouns in English is an example of this. Many linguists simplify this distinction by 
stating all countable nouns refer to structured objects (such as “apple” or “chair”) while uncountable 
nouns refer to substances with no apparent physical structure (such as “gold” or “beer”). However, 
many English nouns do not follow this pattern, leading some linguists to argue that the countable-
uncountable distinction is arbitrary: simply a quirk of grammar that does not reflect anything about 
the world or how we perceive it. For example, nouns referring to cocktails (like “margarita”) or coffee 
drinks (like “cappuccino”) are countable nouns even though they refer to liquid substances that lack 
physical structure. My project studies these nouns and the ways we use them in sentences. I argue that 
even though their countability at first seems irregular or arbitrary, compared with other uncountable 
drink nouns (like “whiskey” or “tea”), their behavior in certain grammatical constructions reveals that 
we talk about them as having specific internal structures (in phrases such as “split-shot americano” 
where “split-shot” modifies only one ingredient part of the drink). These nouns thus provide us with 
an excellent example where our experiential knowledge about and interaction with these particular 
types of liquid substances reflects our mental conceptualization, our idea of what a cocktail or coffee 
drink is, instead of simply the physical structure of the substance to which the noun refers. 

Aurodeep Panda
Chemistry 

“Catalytic Dehydration of Alcohols to Olefins Using Earth-Abundant Transition Metal Complexes 
of Fused Oxazolidine (FOX) Ligands: Catalysis and Mechanistic Study” 

Dehydration of biomass -derived alcohols presents a valuable route to access various important 
olefins. This pathway which involves elimination of water has various nucleophilic substitution 
reactions as the competing side-reactions. Moreover, the use of different acid catalysts to facilitate the 
reaction is corrosive to the present industrial machinery. Hence, in the Jones Group, we are 
investigating the catalytic dehydration of alcohols using earth-abundant environmentally benign 
transition metals in acid free environments to exploit the vast library of important olefins. In this 
regard, a series of chiral and achiral fused oxazolidine (FOX) bicycles have been synthesized. It was 
observed that weak acidic medium (acetic acid) gave exclusively stable chiral isomers which upon 
introduction to relatively stronger Lewis acids (AlCl3) resulted in isomerization to the achiral ligands. 
Moreover, metalation of the ligands resulted in retention of the FOX skeleton in the crystalline metal 
complexes of the formula [MII(FOX)(OTf)2] where M: Fe,Co,Mn,Ni. Furthermore, density 
functional theory (DFT) computations of the thermodynamics of the dehydration of a series of 
aliphatic, aromatic, and allylic alcohols to their corresponding olefins suggested that olefin formation 
is slightly energetically downhill. Thus the incorporation of experimental techniques for removal of 
water formed in the reaction can drive the equilibrium to the right and the reaction in the forward 
direction. 

Andrew Porter 
Psychology 
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“Low Levels of Discriminant Validity Between Self-Report Measures of Self-Esteem, Shame, and 
Self-Criticism: Implications for the Measurement of Self-Evaluation and Creation of the Negative 

Self-Evaluation Scale” 

This project examined the discriminant and convergent validity of commonly used self-report 
measures of self-criticism, self-esteem, and shame. A confirmatory factor analysis (CFA) using 
multiple self-report measures of each construct showed low levels of discriminant validity between 
self-reported self-esteem, shame, and self-criticism and instead demonstrated correspondingly high 
levels of shared variance. However, bifactor analyses on the items across each measure suggested that 
self-report measures of self-esteem, shame, and self-criticism may contain distinct characteristics that 
are underrepresented in current measures of each construct. Based on the factor loadings in item-level 
bifactor analyses, a new measure, the Negative Self-Evaluation Scale (NSES), was constructed to 
improve the assessment of the unique characteristics of shame, self-esteem, and self-criticism. 
Implications for current and future practices concerning the measurement of each construct are 
discussed. 
Key words: self-evaluation, shame, self-esteem, self-criticism, validity 
What is the public significance of this project? – This study suggests that self-report measures of self-
esteem, shame, and self-criticism largely assess the same psychological construct (i.e., individuals’ 
overall attitudes toward themselves). Because of this, existing research on self-esteem, shame, and self-
criticism may be somewhat redundant of each other. To propose one solution to this problem, the 
current study created a new measure of self-evaluation that assesses the more distinct aspects of self-
esteem, shame, and self-criticism. 

Abdelrahman Qoutb 
Electrical and Computer Engineering 

“Emerging Technologies for Beyond Conventional Compute Systems” 

The application of beyond CMOS technologies in innovative materials, memory, logic, and 
architectures will likely exhibit novel compute schemes and systems. This functional diversification, 
supported by beyond CMOS technologies, is expected to unleash a wide spectrum of novel solutions 
that have not been previously possible, such as reconfigurable nonvolatile logic and on-chip integrated 
sensor networks. The primary objective of this dissertation is to bridge the gap among novel emerging 
devices, unconventional architectures, and computing schemes to support or replace conventional 
CMOS technologies to achieve next generation applications. In this talk, representative circuit and 
architectural advances are proposed that exploit the unique characteristics of emerging, beyond CMOS 
devices. The unique characteristics of these proposed systems include thermal sensitivity, non-
volatility, extreme low power, and reconfigurability. Magnetic tunnel junction (MTJ) is treated in this 
dissertation as an illustrative example of an emerging technology that can support beyond CMOS 
systems. MTJs are commonly used within commercial systems as embedded memory. Importantly, 
MTJs are compatible with CMOS fabrication processes. In this talk, MTJs are proposed as a solution 
for several different compute schemes, including self-aware computers, compute in-memory, 
reconfigurable logic, and distributed compute systems 

Anna Remus 
Mechanical Engineering 



  
 

 
 

 
             

         
               

             
           

           
             

                
               
            

              
              

          
             

          
           

            
 
 

 
 

 
 

            
             

            
           

             
                

                  
            

           
           

        
         
         

         
              

               
 

 
 
 

 
 

ABSTRACTS | 12 

“Effect of Sloping Sand/Bedrock Interface on the Static and Dynamic Response of Peruvian Adobe 
Pyramid Huaca De La Luna” 

The Moche civilization’s monumental religious complex Huaca de la Luna is made up of 
superimposed adobe-brick platforms constructed in stages between 100 and 650 AD. Located near 
coastal Trujillo, Perú, the structure is subject to the significant seismic activity of the Pacific ring, 
threatening its structural integrity. This natural hazard may be the cause of extant damage to the 
northwest corner of the main pyramid, which motivates structural investigation. The ancient 
construction presents unique features: built of adobe material with extremely limited tensile strength 
and with no effective foundation, it rests partially on Cerro Blanco’s sloping mountainside and partially 
on soft sand. In the present work, we simulate the monument and its loading using finite elemdent 
models of a 2D plane strain cross-section. We investigate the effect of three factors on the lateral 
capacity of the monument, obtained using an energy-based failure criterion, using a Design of 
Experiments approach. The factors are a) an interposing sand layer between the adobe of the 
monument and sloping bedrock of Cerro Blanco, b) an architectural addition on the east side, built 
onto the mountainside, and c) the friction coefficient between adobe construction and sand 
foundation. Our findings identify both geometrical factors, b) followed closely by a), as the most 
influential parameters on the lateral capacity of the monument. The monument’s frictional contact 
parameter, c), was found relatively insignificant. On-site research consequently can be streamlined to 
focus on the former two features, which will improve future analyses and conservation interventions. 

Faye Romero
Biology 

“Food Supplementation and Lifetime Reproductive Success in a Wild Population of Squirrels” 

Individual lifetime reproductive success (LRS) is a commonly used measures of fitness in evolutionary 
biology. Examining variation of this fitness metric at the population level through space and time, 
particularly in wild populations, allows us to begin understanding the maintenance of adaptive 
potential in nature. The Kluane Red Squirrel Project is a long-term field experiment in the Yukon, 
Canada that has generated pedigree data for more than 20,000 American red squirrels (T. hudsonicus) 
over the last 35 years. The main food source of these squirrels, white spruce seeds, cycles through 
periods of very high to very little availability over 2- to 6-year periods. Previous work has shown that 
the Kluane squirrel population experiences dramatic fluctuations in population density due to this 
cyclic food availability. Several study areas were continually supplied with peanut butter from 2004 to 
2017, increasing food availability and conspecific density. We hypothesized that during the time of 
food supplementation, these specific areas will have increased mean LRS and decreased variation in 
LRS due to the reduction in spatial and temporal variation in food. We quantified and compared LRS 
between two timespans, before supplementation and during supplementation, across a control sub-
population and a food supplemented sub-population. We found that the control area saw no 
significant change in LRS, but the supplemented area saw an increase in both mean LRS and variation 
in LRS, which was largely driven by more individuals surviving to maturity and successfully having at 
least one offspring. 

Brandon Ruszala 
Biomedical Engineering/Neuroscience 



  
 

  
 

          
              
            
          

          
           

           
          

             
            

            
            

         
             

           
         

        
         

 
 

 
 

 
              

           
          
          

           
                 

              
                

            
              

          
            

    
 
 
 
 
 
 
 
 
 
 

ABSTRACTS | 13 

“Effects of Intracortical Microstimulation on Neural Activity in Distant Cortical Regions” 

The effects of electrical intracortical microstimulation (ICMS) are commonly viewed as being most 
influential on neurons near the stimulating electrode. Yet, ICMS effects have been shown to be largely 
transsynaptic. For example, ICMS of primary motor cortex (M1) evokes muscle contractions through 
transsynaptic activation of distant spinal motoneurons. ICMS may similarly influence neurons in 
distant cortical areas. Here, we examined the extent to which ICMS delivered in primary 
somatosensory cortex (S1) affected neurons in M1 and premotor cortex (PM), two distant cortical 
motor areas known to receive cortico-cortical projections from S1. Rhesus monkeys were trained to 
reach, grasp, and manipulate 4 different objects, each instructed by stimulation pulses delivered 
through different a microelectrode array implanted in S1 (3-7 electrodes per array, 1-64µA per 
electrode, 75 – 150Hz). Neural data were recorded from M1 and PM as the monkey performed this 
task. Offline, we compiled a peristimulus time histogram (PSTH) of each unit’s spike times triggered 
on the individual pulses from each set of stimulating electrodes. PSTHs significantly different from a 
uniform distribution according to the Kolmogorov-Smirnov goodness-of-fit test (KS test, p<0.05) 
were considered directly modulated by the ICMS. A majority (>62%) of neurons in each distant 
cortical area were directly modulated by ICMS delivered through at least one S1 array, with 
considerable convergence and divergence of ICMS effects onto each neural population. Such 
pervasive distant ICMS effects should be considered when designing ICMS for brain-machine 
interfaces to improve decoding accuracy and how ICMS is integrated into natural cortical processing. 

Alison Salamatian 
Chemistry 

“CO2 Reduction using a Biomolecular Catalyst” 

The light-driven reduction of CO2 is a promising route to producing renewable fuels. Enzymes, 
known for catalyzing multi-electron, multi-proton reactions with high selectivity, make attractive 
systems to emulate when developing reactions requiring controlled electron and proton delivery. 
Herein, we describe the activity of a metalloporphyrin biocatalyst, cobalt microperoxidase-11 
(CoMP11-Ac), a cobalt porphyrin attached to an eleven amino acid peptide chain. CoMP11-Ac 
exhibits turnover numbers as high as 32,000 for CO. Remarkably, it was shown that the selectivity for 
CO versus H2 formation increases when lowering the applied potential, which occurs without loss of 
activity. We propose that the dependence of selectivity on the applied potential is due to a change in 
the catalytic mechanism. At lower potentials a concerted mechanism is proposed to take place avoiding 
formation of a Co(I) species that can be readily protonated and lead to H2 formation. CoMP11-Ac is 
reported as an active and selective CO2-to-CO reduction catalyst in purely aqueous conditions and 
the impact of that catalyst structure, buffer, and applied potential had on its CO2 reduction activity 
and selectivity were investigated. 
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Nacere Mohamed Samassi 
Earth and Environmental Sciences “Experiments on the Role of Sediment Cohesion on Gully Erosion” 

Though main drivers of landscape and soil degradation, gullies—ephemeral channels with steep 
sidewalls that can form over very short timescales—remain poorly understood. Gully erosion damages 
agricultural lands and infrastructure, intensifies landscape fragmentation, and exacerbates siltation in 
rivers, impacting many ecosystems. While changes in material properties such as cohesion through 
vegetation loss and anthropogenic disturbance are thought to be important, we lack fundamental 
knowledge on the role of material properties in governing gully initiation and propagation. Cohesion 
plays a huge role in soil erosion, helping the shear strength of soil to resist driving erosional forces. 
Previous field studies have theorized that gullies need soil with intermediate cohesion: cohesion must 
be low enough to allow sediment transport, yet high enough to maintain steep channel walls that 
concentrate flow. Here we test this idea using controlled physical experiments with systematically 
changing cohesion to understand 1) How does cohesion generally influence the threshold of motion 
for sediment in fluid flows? and 2) What material properties are necessary and sufficient for gully 
formation? To tune cohesion, we make various mixtures of sand-sized sediment with xanthan gum in 
varying quantities. While many studies have depicted the critical shear stress needed to move non-
cohesive sediment, the influence of cohesion on the threshold of motion for particles has not been 
well-studied. First, we use laboratory experiments to characterize the onset of motion of cohesive 
sediments in fluid in a small laminar, annular flume. Next, we conduct experiments in a larger-scale 
stream table to explore how cohesion influences the development of gullies. Preliminary results show 
a nonlinear increase in the critical shear stress as the percent of xanthan gum increases, with total 
cessation of motion for high values of cohesion. Preliminary stream table experiments demonstrate 
that with finite cohesion is needed to form gullies that maintain steep walls; once formed, we observe 
bank collapse and transport of aggregates that qualitatively resemble field observations. We explore 
how systematically increasing cohesion alters gully initiation, propagation, and morphology. 

Becca Sanaeikia 
Philosophy 

“Rejecting Current Methods of Transgender Data Collection in the Electronic Health Record” 

There are two methods of data collection on EHR. Both of them collect gender identity and gender 
assigned at birth(GAAB). Based on a recent paper, the authors argue that the second method is more 
efficient. However, in this paper, I want to argue that both existing methods are wrong epistemically 
and morally. For the epistemic wrongness, I want to argue that there is some false assumptions of 
correlation between gender and sex or other suppositions such as “if a person identifies as transgender, 
then they are getting HRT” or “Gender Identity of a person stays the same” . For moral wrongness, 
I have two arguments. Firstly, I want to mention the epistemic harm towards transgender people. 
Secondly, I want to argue that these existing methods are a particular type of wrongful stereotyping, 
which is transphobia. For doing so, I will use Deborah Hellman’s account of indirect discrimination. 
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Angela Santee 
Psychology 

“Examining Linear and Nonlinear Associations Between Negative Emotional Reactivity to Daily 
Events and Depression Among Adolescents” 

Existing research supports competing hypotheses about the link between negative emotional (NE) 
reactivity to daily events (e.g., hassles and uplifts) and depression. Some have suggested that depression 
is associated with blunted reactivity, and others have suggested that depression is associated with 
heightened reactivity. In this study, we tested linear and nonlinear associations, cross-sectionally and 
longitudinally, between NE reactivity and depression among a sample of 232 adolescents. Participants 
completed lab-based assessments of depression then rated their experience of emotions, daily hassles, 
and uplifts three times per day for 7 days. Interviews were readministered 1.5 years later. Results show 
a significant U-shaped relationship between NE reactivity to hassles and depression symptoms cross-
sectionally, which suggests that depression is more severe at the extremes of NE reactivity. NE 
reactivity to daily uplifts showed significant linear associations, but not quadratic associations, with 
depression such that heightened reactivity to uplifts was associated with more severe depression 
symptoms concurrently and predicted worsening of depression longitudinally. 

Karishma Singh 
Psychology 

“Identity as a Resource or a Demand” 

According to stigma theories, the health of individuals from low status or disadvantaged groups are 
indirectly affected though appraisals, emotions, and behaviors. Stigma-induced identity threat suggests 
that possessing a devalued social identity increases potential stressful situations. Our ethnic-racial 
identity can be a resource, to help reach our goals and bring opportunities or it can be a demand, 
hindering us from obtaining the things we desire. Previously no scale has been developed to measure 
identity-related stress. Therefore, we have developed a scale using the biopsychosocial (BPS) model 
of challenge and threat framework to help determine the stress individuals experience related to their 
ethnic-racial identity. We have conducted a series of studies to help validate and determine reliability 
for the scale. Although these studies have focused on ethnic-racial identity, we aim to use this scale 
with various other social identities such as gender and socio-economic class. 

JohnPaul Sleiman 
Earth and Environmental Sciences 

“Lobate features on Mars exhibit same scaling as terrestrial solifluction patterns” 

Solifluction patterns are generally found on hillslopes in cold environments and can be observed on 
Earth and possibly other celestial bodies. Because these lobate features form due to frost-heave 
processes on Earth, solifluction patterns are thought to be valuable paleoenvironmental indicators on 
other planets. Recent work has shown that in addition to possible climate controls on solifluction lobe 
morphology, average pattern wavelengths can be explained with a physical mechanism similar to fluid 
instabilities found at flow fronts. A theoretical analysis inspired by fluid instabilities predicts that 
solifluction wavelengths scale nonlinearly with lobe height/topographic slope; a large dataset of 
solifluction lobes in Norway shows that average lobe wavelengths align with this prediction, while 
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climate indices control absolute lobe size. Here we use Digital Terrain Models (DTMs) created from 
the High-Resolution Imaging Science Experiment (HiRISE) camera to examine lobate features in 
several Martian craters in order to see if they exhibit the same scaling found on Earth. Data clouds 
normalized for average wavelength, height and slope on each planet fall on top of each other, and 
average wavelengths on Mars are found to indeed exhibit the same scaling seen on Earth and predicted 
from fluid instability theory. Our findings suggest that Martian and terrestrial lobes form due to similar 
physical processes, with implications for our understanding of surface processes on Mars and past 
Martian climate. 

Anna Smith 
Psychology 

“Physiological Profiles Predict Anxiety and PTSD-Related Symptomatology Among 
Socioeconomically Disadvantaged Youth: Evidence for Differential Susceptibility” 

The current analyses utilized a person-centered approach to examine whether profiles of physiological 
functioning relate to psychological symptomatology in school-age children. Data consisted of Age 9 
respiratory sinus arrhythmia (RSA) and heart rate data and Age 11 self-reported symptomatology on 
standardized anxiety (SCARED) and traumatic stress (TSCC) measures collected from 234 socio-
economically disadvantaged urban children (86.8% ethnic/racial minority). Latent profile analyses 
identified three profiles. Class One had the lowest baseline heart rate, highest baseline RSA, and 
showed RSA withdrawal and recovery during a social stressor. Class Two had significantly higher 
baseline heart rate and lower baseline RSA than Class One. Class Three had the highest baseline heart 
rate, lowest baseline RSA, and did not show significant RSA reactivity to the stressor. Class 
membership significantly predicted SCARED scores and scores on the TSCC anxiety and 
posttraumatic stress subscales. Class One had the highest mean scores across all three scales, followed 
by Class Two, then Class Three. Post-hoc analyses showed Class One had significantly higher 
SCARED scores than Class Two and Three. For the TSCC subscales, significant differences only 
emerged between Class One and Two, potentially influenced by Class Three’s small class size. Because 
Class One fits a typically adaptive profile, these findings were contrary to initial hypotheses. However, 
within the context of chronic socioeconomic stress, this physiological response style may increase 
susceptibility for psychological symptoms, while a more muted response to the environment may be 
protective. These analyses highlight how environmental context can reveal patterns of differential 
susceptibility concerning physiological processes. 

Wesley Smith
Computer Science 

“Beyond Time Complexity: Understanding Algorithmic Data Movement” 

Over the last decades, we have seen a remarkable paradigm shift in computing: across a wide range of 
application domains, the cost of data movement now trumps the cost of computation both in terms 
of time and energy. Consequentially, to design good algorithms, we must understand how they interact 
with memory. However, traditional algorithm analyses ignore the cost of memory access and as such 
are increasingly obsolete. My thesis builds frameworks for analyzing the interactions between 
algorithms and modern hierarchical memory systems. We demonstrate that by exposing data 
movement, these analyses provide theoretical justification for performance trends long known to exist 
empirically but not captured by traditional techniques. 
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James Spann
Computer Science 

“Assisting Doctors with Movement Disorder Diagnosis using AI” 

For most movement disorders (Parkinson’s disease, Ataxia, Huntington’s disease, etc) there is no 
definitive test to verify a prognosis for the disorder, and for Parkinson’s Disease (PD) there is no 
standardized test at all. Currently doctors rely on tools such as the Unified Parkinson’s Disease Rating 
Scale (MDS-UDPRS) to make diagnoses based on clinical observations of a patient’s motor 
movement, rated on a scale from “Normal” to “Severe” on one out of 4 checkboxes. However, using 
human eyesight alone is problematic since the rating of severity is inherently subjective and may vary 
on a doctor-by-doctor basis. Additionally, many of the tasks for diagnosis across all the movement 
disorders are the same (e.g., watching a patient’s steadiness as they walk down a hall) so testing a 
patient for a specific movement disorder can be difficult. To aid neurologists with the diagnosis of 
movement disorders, the framework proposed in this talk applies computer vision and human-centric 
computing methods, to find common characteristics and distinguishing factors of movement that are 
directly related to specific movement disorders. We use the CMU Openpose program and silhouette 
detection software to monitor patient movements in videos and highlight movements and gestures 
that might give a doctor more information about the patient to give them a better diagnosis. 

Jeremy Summers
Biology 

“The Role of Climate Change and Niche Shifts in Divergent Range Dynamics of a Sister-species 
Pair” 

Species ranges are set by limitations in climate tolerances, habitat use, and dispersal abilities. 
Understanding the factors governing species range dynamics remains a challenge that is ever more 
important in our rapidly changing world. Species ranges can shift if environmental changes affect 
available habitat, or if the habitat breadth or connectivity of a species changes. We tested how changes 
in habitat availability, habitat breadth, or habitat connectivity contributed to divergent range dynamics 
in a sister-species pair. The highly behaviorally flexible great-tailed grackle (Quiscalus mexicanus) has 
expanded its range northward from Texas to Nebraska in the past 40 years, while its closest relative, 
the boat-tailed grackle (Quiscalus major), has remained tied to the coasts of the Atlantic Ocean and 
the Gulf of Mexico. We created species distribution and connectivity models trained on citizen science 
data from 1970-1979 and 2010-2019 to determine how suitable habitat ranges, habitat breadth, and 
range-wide connectivity have changed for both species. We found that the two species occupy distinct 
habitats and that the habitat of the great-tailed grackle has shifted to include a larger breadth of urban, 
arid environments farther from natural water sources. Meanwhile, the boat-tailed grackle has remained 
limited to warm, wet, coastal environments. Overall, our results suggest that a change in habitat 
breadth drove the rapid range expansion of the great-tailed grackle, while climate change shaped minor 
shifts in the available range of the boat-tailed grackle. This investigation identifies how opposite 
responses to anthropogenic change drive divergent range dynamics, elucidating the factors that have 
and will continue to shape species ranges. 
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Malaika Sutter 
Visual and Cultural Studies 

“Crafting Communities and Stitching Stories: Text(ile)-Image Constellations in Contemporary 
North American Fiction and Art” 

This Ph.D. project analyzes contemporary North American textile artworks and their representations 
in contemporary North American prose texts. This means that literary prose texts that feature textile 
artworks, for instance, quilts (e.g., Alice Walker’s The Color Purple or Margaret Atwood’s Alias 
Grace), will be read in conversation with such textile artworks (e.g., Faith Ringgold’s story quilts or 
Elaine Reichek’s samplers). I argue that needlework – as artwork and practice – acts as an alternative 
language to convey marginalized voices and as a means to fashion and strengthen communities. This 
alternative textile language is based on the interplay between different media. Each medium constitutes 
a layer of interpretation that can elaborate on or, in contrast, challenge and oppose the other media’s 
messages. In particular, ekphrasis as a reflective mode can expose and challenge visual regimes and 
offer different ways of seeing the world. The textile medium raises the question of the importance of 
materiality and tactility in an increasingly digitalized world and adds a gendered approach to storytelling 
and artmaking. 

Vincent Tanzil 
Philosophy 

“Intuition as Evidence” 

Philosophers tend to say things like "I have an intuition that p" or "it is intuitive" or along the same 
lines. This indicates that philosophers intend to use their supposed intuition as evidence. Most evident 
is the use of so-called "thought experiments" where philosophers give a hypothetical or real case to 
challenge a disputed analysis. Assuming that philosophers indeed use intuition in supporting premises 
of their arguments or a proposition, what is the evidentiary value of such a move? If intuition does 
function as evidence i.e., it confers justification, how strong is the justification it bestows? Also, if 
intuition justifies, in virtue of what it justifies? I wish to offer an argument to the conclusion that 
intuition justifies, sometimes strongly, without having to know in virtue of what they justify. The 
argument goes: there is a class of propositions that can be directly justified only by intuition processes. 
Some of these propositions are strongly justified. Therefore, intuition processes sometimes strongly 
justify. 

Gabby Tapia 
English 

“’Spinoza with his fine grasp of unity’: Spinozism and Queer Ecology in 19th-century England” 

The burgeoning field of queer ecology is one that recognizes the liberatory potential for mixed studies 
in queer theory and ecocriticism: the former providing critiques against cis-heteronormative 
naturalization; the latter providing channels for imagining under-recognized ways the human body 
relates to other bodies in the world (Morton, 2010; Mortimer-Sandilands and Erickson, 2010). 
Although queer ecology has its roots in 19th-century British literary criticism (Carman, 2019; Morton, 
2007), there has yet to be a sustained study of how Baruch Spinoza - who today sustains many studies 
in queer/ecological theoretical circles (Butler, 2004; Sharp, 2011) - functioned as an intellectual 
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inspiration for several queer ecological Romantics and Victorians. Making a comprehensive map 
tracing Spinozism’s influence on the 19th-century writers who helped build the foundations of queer 
ecology today will give us a more complete understanding of queer and environmental history; we 
would also have Spinoza’s robust philosophical systems more readily available in queer ecological 
critical analyses. Therefore, my goal is to analyze the texts and interpretations of the 19th-century 
writers Mary and Percy B. Shelley, George Eliot, and Michal Field. I will do this by first revisiting how 
critics have derived queer ecological readings of each writer through the writers’ investigations into 
liberatory gendered and sexual practices vis-à-vis their explorations of conceptions of nature 
(Griffiths, 2020; Denisoff, 2021). Next, I will look at the connections each writer had to Spinozism by 
reviewing the scholarship of Spinozist literary historians (Gatens, 2019; Uhlmann, 2019; Carlisle, 2020; 
Witcher, 2022). Finally, I will synthesize the findings made by these literary traditions by showing how 
these authors each had deep Spinozist commitments to radical interconnectedness and anti-
essentialist/naturalized forms of sexual and gendered desire. 

Xin Tie 
Earth & Environmental Sciences 

“The Role of Atmospheric Chlorine in Controlling Variations in Methane Abundances Since the 
Last Glacial Maximum” 

There is uncertainty about the role chlorine radicals played in influencing the ± 50% changes in global 
methane abundances over glacial-interglacial periods. We present here an updated version of the ICE 
age Chemistry And Proxies (ICECAP 2.0) modeling framework. Within ICECAP, an offline-coupled 
3-D chemical transport model (GEOS-Chem) is driven by archived meteorology from the NASA 
Goddard Institute for Space Studies (GISS) ModelE2.1 general circulation model, and landcover 
products from the LPJ-LMfire dynamic vegetation model for various periods of Earth history. GEOS-
Chem represents the chemistry of chlorine in the troposphere in a highly detailed manner. This study 
uses simulations to examine how the tropospheric chlorine budget has changed since the Last Glacial 
Maximum (~21 kyr ago). We also explore the sensitivity of the halogen budget to a wide range of past 
fire scenarios, considering the uncertainty of past fire activities. The result shows that changes in the 
tropospheric chlorine budget are consistent with the ice-core record and that chlorine has a significant 
fractionation effect on changes in the isotopic signature of methane δ13C and δ2H across this period 
despite its small contribution to the total methane sink. 

Habitamu Walelign 
Physics and Astronomy 

“Dynamically Corrected Gates in Silicon Singlet-triplet Qubits” 

Quantum information processing (QIP) requires extremely high-fidelity gates for its operation. Having 
long coherence times, spin qubits are promising candidates for QIP. However, charge and hyperfine 
noise in these systems limit gate fidelities. Dynamically corrected gates (DCG) can help reduce the 
errors due to these noise sources. Here we report simulation and early experimental work on 
implementing identity and Hadamard DCGs to correct for hyperfine noise with high fidelity. 
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Seungju Yeo
Mechanical Engineering 

“Variability Estimation in a Crack Growth Simulation Model using Design of Experiments” 

Complex engineering systems often have many sources of variability. Variability in multiple input 
parameters can, in turn, make it difficult to predict the resultant variability in the system’s response. 
The propagation of errors technique and Monte-Carlo technique may be useful. However, because 
the derivatives are evaluated at a single point, propagation of errors may give a poor estimate if the 
parameters vary over a wider range. The results of Monte-Carlo trials give a direct estimate of the 
variance of the response. This technique is expected to produce excellent estimates, but for complex 
systems with many parameters, the number of trials necessary can be very large and the technique is 
impractical in many cases. In this study, the effectiveness of using a designed experiment to estimate 
variability in a complex finite model is tested using a non-linear XFEM crack growth simulation model. 
Results from a Monte-Carlo estimate, using 10,000 trials, are used as a reference to validate the result 
of the DOE analysis. 

Fatma Betul Zeyrek
Psychology 

“Why do Children Comply with Parental Restrictions to the Personal Domain?” 

Numerous studies have shown that children judge some issues as personal and up to them to decide, 
yet they often comply with parental restrictions regarding these choices. Few studies have investigated 
this contradiction. The current study investigated children's understanding of personal issues and their 
judgments of whether to comply when parents prohibit personal choice, examined as a function of 
age, punishment, and different maternal domain-specific explanations (prudential, conventional) for 
the rule. We conducted semi-structured interviews with 123 US children (56 male) ranging in age from 
5- to 9 years (Mage = 6.80). Children (mostly white and upper-middle-class) heard stories where an 
actor wanted to engage in a personal activity (i.e., wearing a costume, toy choice). Stories varied by 
punishment condition (punishment/no punishment) and domain-specific explanations (prudential or 
social-conventional) for restricting the child's choice. Across all ages children saw the personal 
activities as acceptable and judged it wrong for the hypothetical mother to prohibit the act, based 
mainly on personal reasons. Most children reported that the actor should comply regardless of 
punishment or domain explanation condition. However, children rated prudential explanations as 
more acceptable than conventional ones and provided explanations in line with the domain. They 
attributed more negative emotions to not being able to pursue their personal choice in the 
conventional than the prudential condition. Older children attributed more negative emotions, 
regardless of explanation. Children also stated that they were more likely to comply with the maternal 
prohibition than the hypothetical child in the story. 


