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Creative Coding Workshops

5:30 - 6:30
Gym D

W e l c o m e  &  O p e n i n g  R e m a r k s
Dr. Haroula Argiros, Ms. Priya Patel-Ma, Mr. Jerry Zupan

S e n i o r  I n t r o d u c t i o n  
MCs: Samuel Stryker, Rishi Kumar, Eve Rutman, Kathleen Paskowitz

S e n i o r  P r e s e n t a t i o n s  -  R o u n d  # 1
Nora Morton, Meadow Zhang, Harper Margolies, Amy Feng, Audrey Ho, Sara Jankovic

“ A  D A y  i n  t h e  L i f e  O f ” -  P h o t o  M o n t a g e
MCs: Samuel Stryker, Rishi Kumar, Eve Rutman, Kathleen Paskowitz

6:30 - 8:00
Main Gym

L i g h t  R e f r e s h m e n t s  &  P r e s e n t a t i o n s
Sophomore and Junior Class Poster Presentations 

Music Performances

Networking Sessions nad Closing Ceremony

S e n i o r  P r e s e n t a t i o n s  -  R o u n d  # 2
Arjun Menon, Benjamin Chang, Shawn Liang, Daniel Ye, Andrew Pang, & Morgan Tsai

S c i e n c e  C o m p e t i t i o n  -  P h o t o  M o n t a g e
MCs: Samuel Stryker, Rishi Kumar, Eve Rutman, Kathleen Paskowitz

S e n i o r  P r e s e n t a t i o n s  -  R o u n d  # 3
Natalie Carousso, Justin Goldberg, Shrey Kumar, Zirui Song, Elizabeth Xiu, & Roshan Dhand*

S e n i o r  C e l e b r a t i o n  &  G i f t s
Emcees,  Dr. Argiros, Ms. Patel-Ma, & Mr. Zupan

A c k n o w l e d g e m e n t  o f  I n c o m i n g  F r e s h m a n
MCs: Samuel Stryker, Rishi Kumar, Eve Rutman, Kathleen Paskowitz

F i n a l  P h o t o  o f  A l l  C u r r e n t  S t u d e n t s
Mr. Jerry Zupan  

C l o s i n g  R e m a r k s  &  C l e a n  U p
Mr. Jerry Zupan, Ms Patel-Ma, & Dr. Argiros
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To the Parents, Guardians, Caregivers, and Friends of the Horace Greeley Science Research Program
Thank you for your unwavering support of our program. Whether it was helping assemble posters, serving as
practice judges, listening to countless run-throughs, donating time, providing food, or contributing in countless
other ways—you’ve played an essential role in the growth and success of our students. Your generosity,
encouragement and belief in what our young scientists can do has been instrumental in their growth and success.
This program thrives because of you.

G r a t i t u d e
“WHAT I  KNOW IS THAT I  AM GRATEFUL FOR THE
CURIOSITY THAT DRIVES US ALL FORWARD.”

— JANE GOODALL

Superintendent Dr. Christine Ackerman: Your dedication to providing meaningful, high-quality opportunities for students has
been instrumental in allowing this program to grow, innovate, and thrive—both in scope and in impact.

Dr. Adam Pease: For your impromptu lessons on hydroponics, carnivorous plants, and all things green—thank you for inspiring
curiosity and cultivating a love for environmental science in the greenhouse and beyond.
Principal Dr. Sandra Sepe: Your leadership, encouragement, and commitment to academic exploration have helped create an
environment where our students can thrive as young scientists. Thank you for championing curiosity, innovation, & excellence. 
Assistant Principal Team: Dr. Ronald Gamma, Mrs. Karime Flores, Dr. Joseph Sullivan, Ms. Christina Mauricio: For your support with
logistics, thoughtful feedback to students, and the behind-the-scenes work that helps the program run seamlessly—thank you.
Mr. Paul Bianchi: For his guidance during practice, his support as a chaperone, and his foundational role in teaching many of our
juniors and seniors in Intro to Research—leaving a lasting and tangible impact on all students and teachers in the program.
Student Mentors: For generously volunteering your time, expertise, and facilities to support our young scientists—thank you.
Your mentorship makes it possible for students to engage in authentic scientific research and experience the real-world impact of
curiosity, rigor, and discovery.
Chappaqua Board of Education: Mr. Ryan Kelsey, Ms. Cailee Hwang, Mr. Matthew Auerbach, Ms. Alissa Dorfman, & Ms. Hillary Grasso:
For your continued support and advocacy of the Science Research Program. Community support is essential to the success of
programs like ours, and your commitment helps ensure that our students have the resources and encouragement they need to
pursue meaningful scientific exploration.
Chappaqua School Foundation: For funding countless grants that have positively impacted our students—and for the generous
support that provided us with a new poster printer, retractable posters, and more. Your commitment to innovation and
enrichment continues to elevate the student experience in meaningful ways.
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Science Department: Ms. Berardi, Mr. DeBellis,  Mr. DeMarie,
Ms, Hannon, Mr. Prignano, Mr. McManus, Mrs. McDonnell,
Mrs. Loprinzo, Mrs. Moore, Mr. O’Neill, Ms. Russo, & Mr.
Lichorat, led by Mrs. McCarthy and Mr. Kuczma. It takes a
great team of teachers that always willing to help.

Science Department Secretary: Pamela Tole keeping all of
our competitons forms and events organized 

Math Department led by Glenn Wong &  Tammy Korman
for their tremendous support with statistical analysis
Art/STEAM Department for not only help with printing, but
also for helping print and sew numbers on all our posters
STEM PTA for helping us find mentors & listening to practices

Technology Team: Mr. Andrew Taylor, & Dr. Adam Schoenbart,
Mr. Jesse Uhl, Ms. Ann Marie Tetelman 
Admin Assistants: Pamela Tole, Lora Radanovich, Gabrielle
Giordano, Maura Olson
GLC Team: Ms. Pamela Schembri & Collette Briody
School Counseling Team: Rebecca Mullen, John Brennan,
Daniel Cohen, Annalise Curtin, Carolyn D’Agostino, John
Dunphy, Matt Frielder, Bernadette Kenny, Conor Lander, Sara
Lewis, Stephanie Lia, & Patrick McAuliffe
Chappaqua Bus Company for getting us to our competitions
Custodial Staff for allowing us to stay late for for setting up our
many local events, especially today.



This highly selective program is offered to motivated sophomores who will pursue a topic of
interest and focus on that topic during the first year. The course covers literary search
techniques, oral and written presentation skills, problem-solving, and experimental design.
Students will be prepared to pursue independent research after finding a mentor and then
plan out their research project together. Students must acquire a mentor to continue to
advanced science research junior and senior year. Students will present a research plan at the
Horace Greeley Symposium and at the Somers Science Fair in early June.

Introduction
to Research
Sophomore

Year

This course is intended for students who have completed the Introduction to Science Research
course. It offers them the opportunity to work on an independent research project. Students are
encouraged to work with mentors from the scientific community. Students will complete a
research paper in the fall and then create research presentations in poster format for WESEF
and JSHS.  In the spring, a research presentation will be required in poster format at the Horace
Greeley High School Science Research Symposium. Students will check the Student Life Canvas
page in June for the summer assignment. Students must work at least five hours outside of
scheduled class per week.

Students in this course will focus on communicating their science research projects in three
formats: oral presentation, written paper, and poster presentation. Students must submit their
research papers and posters to local, regional, statewide, and national competitions, including
Regeneron Science Talent Search, JSHS, and WESEF is mandatory. Students must also
participate in the Horace Greeley High School Science Research Symposium in the Spring. The
time commitment in the Fall of Senior year can be significant. Seniors will also mentor the
sophomores and juniors to ensure those just starting their research journey are provided
another level of assistance.

"One of the most rewarding parts of this program is the opportunity to truly get
to know the students over the course of three years—not just as learners, but as
individuals. Watching them grow and evolve as researchers, from the initial spark
of choosing a topic to the increasing sophistication of their posters from 10th to
12th grade, is a unique and deeply fulfilling experience." 

- Ms. Priya Patel-Ma

“Each student is completing their own research project and we all get to learn so
much from them. The community of students work together so we can all achieve
more together. I love when I see students helping each other prepare for
competitions, or revising their 12-20 page research paper.” 

- Mr. Jerry Zupan

“It has been an absolute joy to witness the incredible growth of our students.
Seeing seniors celebrate their culminating projects at this symposium is a
testament to the dedication and hard work they have poured into three years of
science research. We couldn't be prouder of them all!”

- Dr. Haroula Argiros
Ms. Patel-Ma,  Mr. Jerry Zupan 

& Dr. Haroula Argiros

W h a t  i s  
S c i e n c e  R e s e a r c h ?

Advanced
Research I
Junior Year

Advanced
Research II
Senior Year
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 In the last decade alone, racial bias contributed to thousands of wrongful convictions and
unequal sentences due to racial profiling. Does racial bias, activated by irrelevant context, affect
decision making? Searching for an answer to this question, I created a survey with a case study
involving a caretaker’s theft of $2,000 from their employer, and an additional case study involving
a caretaker scratching their employer's car. I created two nearly identical versions of the survey,
with the one difference being the race of the accused caretaker. Participants were recruited from
other science research classes as well as a Facebook post, representing average people with no
necessary background information on the subject. The diverse backgrounds of participants led to
diverse answering choices. There were no significant discrepancies in results between the two
survey versions. This result was pleasantly surprising as it alludes to no correlation between
contextual information and racial bias. More research needs to be done on this subject, especially
because similar studies have found significant correlations between bias and decision making.
This study shows hope for humanity and a future of equal justice for all.

B E Y O N D  T H E  R E S E A R C H :  T H E  N E X T  S T E P S

College/University/Trade Cornell

Intended Major/Career Path Pre-med

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

My proudest moment was being
able to compete in JSHS this year!

P r o u d   M o m e n t s

My favorite research memory was
the pen decorating party. I also
loved our class pancake breakfast
and the bus ride to JSHS.

F a v o r i t e   M E M O R Y  

If your topic is something you are
truly passionate about, research
won’t feel like busy work.

w o r d s  o f  w i s d o m

Irrelevant Contextual Information: Elucidating Cognitive Bias'
Effect in Decisions Relating to a Caretaker’s Accountability in

Cases of Grand Larceny and Malicious Property Damage
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Irrelevant Contextual Information: Elucidating Cognitive Bias' Effect in Decisions Relating to a 
Caretaker’s Accountability in Cases of Grand Larceny and Malicious Property Damage

How does racial bias ignited
by reading irrelevant

context effects extremity of
sentencing in cases of

grand larceny and
malicious property

damage?

Future Research
Linear Sequential Unmasking (LSU)

Participants found through research class and Facebook ad
Age range: 14-65
Over 2x more females (46:21)
51% of participants labelled themselves White
Majority report secondary education level

■

Analyze data breakdown between demographics

Applications
Counter to negative reflections of bias’ effects on
professionals
Raises awareness to prejudice in the justice system
Illuminates need for bias
limiting tools

Two practically identical surveys (½)
Only discrepancy was the race of accused caretaker
Both caretakers were 31 yr/old male
No prior criminal history

Potentially relevant context (controversial)

Race showed no measurable effect on bias levels

Contradictory to (Goyal 2015) and (Dror 2020)

First case study questions (involving theft of money)
Should the caretaker be charged with grand
larceny in the 3rd degree?
Should the caretaker face jail time?
Should the caretaker be fined? How much?

Second case study questions (involving scratching of
luxury car)

Should the caretaker pay for the repairs?
Should the caretaker be fined?

No significant difference in results

between surveys

Limitations:
Potentially corrupted
sample
Displaying “correct”
answer
Personal opinion
differences

Reasoning:
Randomness of participants in study

Biases could cancel out
Different from Dr. Dror and Dr. Goyal’s studies where
participants have same professions

Less bias displayed
People able to control prejudice
Don’t let bias affect decision 

Limits bias by analyzing strictly evidence
Practitioners input confidence levels

Restrictions placed 



Lower AI Energy Consumption through Question
Domain Triage Using LLM Embeddings 

Benjamin Chang

Methodology:

Background and Objective: Data:

Discussion: 

The Rising Adoption and the Worry of Energy

Environmental Impact
High usage of LLMs

Model training and inferencing produces rapidly 
growing carbon dioxide footprint
Electricity usage  carbon emission  

Objective: 
To evaluate a machine
learning random forest
classification model
trained on LLM
embedding vectors of
quizzes, and using the
learned classifier for a
question domain triage
to route questions.

Overview: An ensemble machine learning method that combines multiple decision
trees to improve prediction accuracy and robustness.
Process:

Generates a collection of decision trees using random subsets of the
training data and features.
Aggregates predictions by tallying votes from all trees
(classification) or averaging results (regression).

Advantages:
Reduces overfitting by introducing variability among trees.
Provides feature importance scores to identify key variables in the
dataset.

Application: Used for both classification and regression tasks.

Data compiled

Continuation from previous
project, using same

questions

Organized based 
on precision

Transformed questions to
embedding vectors of 1,536 dims w.

OpenAI embedding-3 model 

Organized based 
on accuracy

Random
forest

classifier
trained on
embeddin
g vectors

Hypothesis & Results Summary

Hypothesis: LLM embeddings effectively represent knowledge context for academic quiz-like
questions, enabling energy-efficient triage to smaller LLMs. 
Key findings:

Smaller LLMs achieved >90% accuracy in Arts & Geography, validating their use in
subject-specific educational contexts.
LLM embedding-based classification achieved recall >85% in Geography, Math,
and Art, with precision >85% in Sports.
Without embeddings, accuracy dropped to random guessing (12.5%)

Question Triage Using LLM Embeddings

High accuracy with minimal data: Few hundred labeled samples + LLM
embeddings → accurate domain classification (e.g., Geography, Arts).
Smaller LLMs work well in subject-specific learning.
Multi-label challenges: Single-label constraints cause confusion (e.g.,
History/Literature ↔ Art). Multi-label classification (e.g., Art History)
requires more data to avoid overfitting.
Mixed-subject limitations: General learning environments (e.g., quiz
bowls) need larger LLMs for higher accuracy, despite higher energy use.
LLM embeddings validated: 2 categories >85% recall, 1 >85% precision. 

Without embeddings, accuracy drops to random (12.5%). Smaller LLMs
cost & energy efficiency for subject-specific use.

 

Targeted AI for education: Smaller LLMs can be strategically applied in selected
contexts (e.g., Arts, Geography) to deliver efficient, eco-friendly AI solutions for
academic question-answering.
High accuracy in focused domains: Smaller LLMs achieved >90% accuracy in Arts &
Geography, showing potential for subject-specific educational use with lower
environmental impact.
Approach generalizable to other applications to opportunistically leverage well-targeted
small LLMs.

Increase size and variety of training datasets by labeling questions with Frontier LLMs
like GPT 4o, DeepSeek R1, i.e. LLM assisted labeling
Train multi-label classifiers for cross-domain questions, e.g. Art History
Leverage MoE (mixture of experts) models: Combine smaller LLMs with domain-specific
fine-tuning to boost accuracy in targeted subjects while maintaining energy efficiency.
Explore next-gen LLMs: Investigate emerging architectures (e.g., sparse models,
modular AI) to achieve higher precision & recall with lower computational costs.

Application:

Future Focus:
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P r o u d   M o m e n t s

type here  

F a v o r i t e   M E M O R Y  

type here  

w o r d s  o f  w i s d o m

PROJECT TITLE: Oyster Reefs as Natural Breakwaters
Mitigate Shoreline Loss and Facilitate Fisheries enter

words here

b e n j a m i n  c h a n g
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 The Large Language Model’s rapid advancement since its inception in November 2022 has reinvigorated
interest in Artificial Intelligence and led to predictions of a world of AI, which will automate mundane, repetitive
chores in every industry. Accompanied with widespread adoption however, is the surging electricity
consumption of AI data centers which grows faster than renewable energy supplies. This has led to discussions
to build new nuclear power plants to meet surging electricity demand as well as shrinking LLM model sizes to
save energy. Continuing from my science research project last year, which concluded smaller LLMs could be
equally performant at answering academic quizzes in several knowledge domains, my current project focused
on triage methods to dispatch domain specific questions to smaller yet fairly accurate LLMs to save energy. My
proposed triage method applies a pre-trained knowledge domain classifier learned on LLM embedding vectors
from labeled domain facts from geography, history, science, and art. A new question first has its embedding
vector generated, then is classified to one of the trained knowledge domains, and finally gets routed to the
smallest LLM applicable to answer questions from that domain. Even with a limited training data set of around
900 facts, I found the LLM embedding classifier reached recall scores above 85% in several domains for which
small LLMs were shown to be competitive and energy saving. My research could lead to a more environmentally
friendly adoption of AI for education and LLM assisted learning.

B E Y O N D  T H E  R E S E A R C H :  T H E  N E X T  S T E P S

College/University/Trade TBD

Intended Major/Career Path Engineering

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

Finishing and printing out my
first somers poster
Finishing and presenting my
posters at WESEF
Being awarded: WESEF
Excellence in Computer
Science & Mathematics

P r o u d   M o m e n t s

Arjun Menace climbing through
the window.

F a v o r i t e   M E M O R Y  

Practicing your presentation once
a day goes a long way. 

w o r d s  o f  w i s d o m

 Lower AI Energy Consumption through Question
Domain Triage Using LLM Embeddings

B e n j a m i n   C h a n g          
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 The Large Language Model’s rapid advancement since its inception in November 2022 has reinvigorated
interest in Artificial Intelligence and led to predictions of a world of AI, which will automate mundane, repetitive
chores in every industry. Accompanied with widespread adoption however, is the surging electricity
consumption of AI data centers which grows faster than renewable energy supplies. This has led to discussions
to build new nuclear power plants to meet surging electricity demand as well as shrinking LLM model sizes to
save energy. Continuing from my science research project last year, which concluded smaller LLMs could be
equally performant at answering academic quizzes in several knowledge domains, my current project focused
on triage methods to dispatch domain specific questions to smaller yet fairly accurate LLMs to save energy. My
proposed triage method applies a pre-trained knowledge domain classifier learned on LLM embedding vectors
from labeled domain facts from geography, history, science, and art. A new question first has its embedding
vector generated, then is classified to one of the trained knowledge domains, and finally gets routed to the
smallest LLM applicable to answer questions from that domain. Even with a limited training data set of around
900 facts, I found the LLM embedding classifier reached recall scores above 85% in several domains for which
small LLMs were shown to be competitive and energy saving. My research could lead to a more environmentally
friendly adoption of AI for education and LLM assisted learning.

B E Y O N D  T H E  R E S E A R C H :  T H E  N E X T  S T E P S

College/University/Trade NYU Tandon

Intended Major/Career Path Engineering

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

Finishing and printing out my
first somers poster
Finishing and presenting my
posters at WESEF
Being awarded: Excellence in
Computer Science &
Mathematics

P r o u d   M o m e n t s

I really enjoyed my time presenting
in WESEF and ultimately gaining
an award while gaining a lot of
knowledge within the world of AI. I
also enjoyed Arjun Menace
climbing through the window.

F a v o r i t e   M E M O R Y  

Practicing your presentation once
a day goes a long way. From a
big guy I know: “Good things take
time”. And something I’ve always
believed in: “Trust the process”. 

w o r d s  o f  w i s d o m

 Lower AI Energy Consumption through Question
Domain Triage Using LLM Embeddings

B e n j a m i n   C h a n g          
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Mitigate Shoreline Loss and Facilitate Fisheries enter

words here
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Population-based deaths in the United States (US) from substance abuse and firearm injury significantly increased early
in the coronavirus disease 2019 (COVID-19) pandemic and then persisted in 2021. Data regarding changes in firearm
homicide and suicide deaths and alcohol- and drug-induced deaths through 2022, along with their associated county-
level risk factors, are limited. We examined whether composite indexes of vulnerability like the Community Resilience
Estimate (CRE showing the percent population with >3 risk factors) and Social Vulnerability Index (SVI) and other
determinants of health are associated with these deaths. County-level crude rates of death from 2014–2022 were
obtained from the Centers for Disease Control (CDC) WONDER database. CRE was obtained from the U.S. Census, the
SVI from the CDC, and other risk factors from the Social Determinants of Health database. Deaths from alcohol, drugs,
and firearms increased from 2014–2021, followed by lower or relatively stable rates from 2021–2022. Alcohol-related
deaths decreased across all demographic groups, while drug-related deaths increased among American-Indians or
Alaska Natives (15.1%). Firearm homicide deaths remained unchanged while firearm suicides decreased across all groups,
except for an increase in American-Indians or Alaska Natives (23%). The CRE (2021), SVI (2022), and determinants of
access to mental health treatment, substance/alcohol rehabilitation, and distance to health care facilities were
significantly correlated with local firearm, drug, and alcohol death rates (P<0.001). These composite indexes can help
predict risk of population-based mortality, which can guide future policies and resource allocation to mitigate excessive
deaths from these causes.

B E Y O N D  T H E  R E S E A R C H :  T H E  N E X T  S T E P S

College/University/Trade Emory University

Intended Major/Career Path Molecular/Cellular Biology & Public Health

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

Taking the initiative to present my
work beyond science fairs—at real
conferences and symposiums—
was incredibly rewarding,
especially because of the
interactions with doctors, policy
analysts, and just curious people.

P r o u d   M o m e n t s

One of my favorite memories was
making the science research
trailer video with Andrew at my
house and editing it together; it
was a lot of fun!  

F a v o r i t e   M E M O R Y  

I recommend finding a topic that
genuinely interests you—and even
if it’s not your favorite, take every
opportunity to learn and absorb
new information. You might
discover something you truly love
along the way.

w o r d s  o f  w i s d o m

Project Title: Social, Economic, and Health Disparities
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Figure 1. Selected Age-Adjusted Rates of Substance Abuse
(a) and Firearm Injury Deaths (b) from 2014–2022

Table 4. Correlation between county-wide mortality from
firearms, drugs, and alcohol and quartiles of individual risk 

factors regarding access to healthcare.

Table 3. Correlation
between county-wide

mortality from firearms,
drugs, and alcohol and 

compiled indexes
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Nearly two thirds of Americans have experienced some form of data theft online. Artificial intelligence (AI), a fast
growing industry, houses similar concerns, with 59.67% of user prompts to Large Language Models (LLMs) containing
privacy-sensitive keywords. This project focuses on image prompts from users, as AI has been shown to gather
substantial information from images. This paper introduces a novel model that modifies images from users with three
modules: privacy, analysis, and user-interface. The researchers have incorporated two pre-existing models, YOLO
and LLaVA, into the model and analyzed images from datasets publicly available online. This project consists of the
following three major data analysis components: comparison of responses from ChatGPT when posed Personally
Identifiable Information PII questions about images (e.g. “Where was this picture taken?”), comparison of perplexity
scores between original and modified images (analyzed with a paired t-test), and a comparison between a naive
model and the developed model. It was found that ChatGPT was unable to answer PII questions as clearly with
modified images as it was for originals, demonstrating an increase in privacy for users, a preliminary analysis that
illustrated the model’s success. Furthermore, the modified images showed a significant increase (p < 0.05) in
perplexity scores, quantifying an increase in user privacy and indicating an increase in difficulty for AI to gather
private data from the user image. The final comparison between a naive model and the developed model
demonstrated that the developed model was able to outperform the naive model regarding privacy protection.
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Following a severe pandemic, the need for effective public health policy is as evident as ever. Effective policy must
play a role in safeguarding our well-being and quality of life while encompassing regulations and initiatives that aim
to improve the overall health of a specific population. Our understanding of the connections between public health
policies and the conditions, perceptions, and perspectives that shape policy remains incomplete as studies have
overlooked the direct experiences of policy implementers. In this study, the perspectives, perceptions, and working
conditions of policy implementers were analyzed through a survey approach. This included self-efficacy, job
satisfaction, and burnout levels among policy implementers compared to the efficacy of policy implementation.
Data collected from the survey indicated that there are negative perceptions regarding the effectiveness of public
health policies when achieving effective policy implementation goals, with notable room for improvement in policy
inclusivity and adaptability areas. Statistical analysis indicated that all data analyzed was significant, as the ANOVA
and Kruskal-Wallis p-values were less than 0.05. When forming the most effective policy, these external factors must
all be taken into account as the majority of respondents indicated that they have little to no connection with the
community when they create public health policy. It can be concluded that these external factors lead to lower
levels of job satisfaction, self-efficacy, and high burnout ratings for policymakers, indicating poorer health outcomes
within the specified population.
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Changing syringe system [13]. Negative pressure
Attachment to mask

Sand, glass beads Compliant, softer materials [14]
Ex. hydrogel beads Less rigid, but still mold to
face topography

Project Design:

Attached vacuum system

Explore alternative granular materials

:ResultsIntroduction

Engineering Goal

Methodology

Results

Dual chamber reservoir system for cast moulding, along
with ground coffee for granular jamming.

Clear plastic bag, opening from the mannikin’s
“mouth” to a hole on the side of the chest
Secured to an incentive spirometer mouthpiece.

Successfully devlived 516 mL of tidal volume
Vt, meeting the benchmark of 500-560 mL.
Executed jamming air cushioned seal

Major Findings:
Significant difference between jammed and
unjammed
p = 0.0046
Engineering goal met (500-560 mL of Vt)

BVM ventilation is an airway management technique for
CPR and emergency response. Air cushioned seal. 
Particle jamming involves transitioning a compliant, low-
density packing of granular matter, into a rigid, high-
density packing via externally applied stress [9].

Problem: Unexplored uses of particle jamming and soft
robotics in bag-valve-mask ventilation and design.

Engineering Goal: This project aims to create a successful
prototype for a soft robotic, particle jamming BVM to
improve mask seal during single-rescuer CPR.

Success will be defined as 500-560 mL of tidal volume
(Vt) on a manikin, which provides sufficient ventilation,
but will not cause damage to the lungs.

Designing a Particle Jamming Bag-Valve-Mask for Improved 
Seal Performance in Single-Person CPR

Audrey Ho
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There are many challenges associated with an inadequate seal for bag-valve-mask (BVM) ventilations.
In single-rescuer CPR compared to two-rescuer CPR, maintaining an adequate mask seal while
delivering ventilations is difficult, as having two hands on the mask is more ideal, along with increased
fatigue leading to improper technique. In addition, an improper seal can result in air leakage, leading
to improper tidal volume measurements/readings, and cause the escape of nebulized medications.
This study develops a prototype for a soft robotic BVM featuring particle jamming to enhance mask
conformity and seal. By utilizing granular jamming with coffee grounds in the mask's cushioned area,
this design allows the BVM to adapt to the patient's facial topology, reducing air leakage and
enhancing ventilation efficiency. The prototype was tested for tidal volume (Vt) delivery, with a target
of 500-560 mL, suitable for lung-protective ventilation. The jamming and standard BVM had a
significant difference (p=0.01). These results indicate promising improvements in mask seal ability,
suggesting applications in emergency care where single-rescuer CPR is required, and further research
could explore alternative grain materials and jamming mechanisms to refine this prototype.

B E Y O N D  T H E  R E S E A R C H :  T H E  N E X T  S T E P S

College/University/Trade Cornell University

Intended Major/Career Path Mechanical Engineering

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

David M. Holmes WESEF
Engineering Innovation Award

BASF Expanding Knowledge in
Science Award

P r o u d   M o m e n t s

Talking with the people next to me
at WESEF.

F a v o r i t e   M E M O R Y  

Research can be tedious, but
persistence is key. Keep pushing
forward, even when the results
don’t come immediately.

w o r d s  o f  w i s d o m

Designing a Particle Jamming Bag-Valve-Mask for
Improved Seal Performance in Single-Person CPR

A u d r e y  H o

2 5 T H  H O R A C E  G R E E L E Y  S Y M P O S I U M                                                                                                                      P A G E  1 7



Type here fdfklajds

B E Y O N D  T H E  R E S E A R C H :  T H E  N E X T  S T E P S

College/University/Trade Type Here

Intended Major/Career Path Type Here

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

PROJECT TITLE: Oyster Reefs as Natural Breakwaters
Mitigate Shoreline Loss and Facilitate Fisheries enter

words here

s a r a  j a n k o v i c

tefdadfasfa dfnype here  

P r o u d   M o m e n t s

type here  

F a v o r i t e   M E M O R Y  

type here  

w o r d s  o f  w i s d o m

P A G E  1 8                                                                                                                       2 5 T H  H O R A C E  G R E E L E Y  S Y M P O S I U M

Banking crises have dire consequences for societal welfare—15 million people became unemployed during the 2008
GFC and the banking sector's equity dropped by 20% due to the 2023 Banking Crisis—that highlights the profound
importance predictive modeling holds as a tool to mitigate and prevent banking crises. However, existing regulatory
frameworks and most existing predictive models remain inadequate. While avoiding crisis is challenging,
understanding the underlying dynamics may prove sufficient or give direction. Therefore, this study aims to develop a
predictive bottom-up model using an interactive networks system framework composed of two layers to understand
financial crises for means of prevention and mitigation. Last year, a model is developed, then fitted and tested using
equity returns from the 2008 GFC, COVID-19 pandemic, 2012 Sovereign Debt Crisis, and 2023 Banking Crisis. The
model accurately predicted crisis dynamics by closely following the time-series profiles of the cases and predicted
crises with 80% accuracy as opposed to past models with low AUC values around 0.5. This year, safe haven nodes
were added to the model infrastructure to simulate the influence of banks such as J.P. Morgan which at times bail
out failing banks, as seen in historical crises. Such networks are found to be less crisis-prone and tend to stabilize
quicker. Overall, this model holds significance as a unique tool for aiding monetary policymakers in navigating crises,
holding the potential to revolutionize how monetary policy is applied in avoiding costly economic hardship with
accurate prediction and significant flexibility.
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Toppling the Domino Effect: A Novel Approach to Predicting
Systemic Banking Distress Using Interacting Networks

Analysis
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Watching my friends and peers
rise to receive their awards!
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friends!
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OBJECTIVES

Introduction
Stages and Effects of Alzheimer’s Disease

Feature Extraction for SVM Model 
Using Time-Frequency Plot for Electrode Selection

Using python programming for EEG data preprocessing

Transforming EEG data: Time to Frequency Domain

A scalable programming framework for multi-model training and
selection of Support Vector Machines (SVM) Models

Model Scoring and Sensitivity-Accuracy Calculations

Experiment 1 of 20: Delta (δ) and Theta (θ) Frequency Bands
from Motor Cortex of Right Hemisphere EEG Signal

Experiment 2 of 20: Delta (δ) and Theta (θ) Frequency Bands
from Motor Cortex of Left Hemisphere EEG Signal

Comparative Result: Result of 5VM Model run on all electrodes 
using Delta (δ) and Theta (θ) frequency bands

Mild Cognitive
Impairment

•Duration: 7 Years

•Medial Temporal Lobe

•Short-term memory loss

•Poor Critical Thinking
Skills

Alzheimer’s Disease is
typically diagnosed in late
stage after onset of severe
symptoms

Current methods of AD
diagnosis are either
invasive or require complex
feature engineering

Using python program on Jupyter note-
book: computation of power spectral
density for each electrode (using Fast
Fourier Transformation

Mild
Alzheimer’s

•Duration: 2 Years

•Spreads to Lateral Tem-
poral and Parietal
 Lobes

•Poor Object recognition

Significant Difference: Time frequency plot of C3
electrode using Health Patient (A) and AD Patient
(B), both with eyes closed 
Healthy Patient has a higher power frequency for 
Delta and Theta frequency bands than AD Patient

Develop a non-invasive and
statistically accurate
method for extracting and
modeling AD relevant EEG
data 

Develop a low cost and
high accuracy tool for early
detection of AD using
machine learning algorithms

Moderate
Alzheimer’s

•Duration: 2 Years

•Spreads to Lateral Tem-
poral and Parietal Lobes

•Poor Object recognition

Severe
Alzheimer’s

•Duration: 2 years

•Spreads to Occipital
Lobe

•Visual Problems

Spectral Density time series data computed using
time windowed computation of frequency band
values. Window ranges from x = 20 (high frequency)
to x = 100 (low frequency)

AD feature extraction and
training of a supervised
machine learning model on
EEG data will create an AD
detection tool with a
>87.8% sensitivity (Houmani
et al., 2018)

Significant Difference: Comparison of
delta and theta powers (measured in µV2)
for healthy and AD patients.
Clear difference in the absolute Delta 
power between AD and healthy patients

The dataset was randomly split into training
(80%) and scoring (20%) for eyes closed
cohort of patients

EEG Pre-Processing

Metric

Value

Limitations

Sensitivity Accuracy

100% 94%

•Highest model accuracy at the Motor Cortex of Right and Left Hemisphere
•Delta (δ) and Theta (θ) frequency bands achieve the highest sensitivity and specificity
•Support Vector Machine Models trained on EEG data provides a scalable AD Detection

Novel Finding: Using Logistic Regression Model,
-15 cases were processed to classify them as AD

vs. Healthy
-12 were predicted correctly
-2 were false positive
-0 as false negative

The C3 and C4 electrodes
best discriminants
between AD and Healthy
patients

Statistical measures demonstrate
Logistic Regression model is
reliable and can accurately
detect patients 

Short EEG Recording
Intervals & Small Training
Dataset

My Hypothesis was supported by statistical evaluations (<87.7% sensitivity),
demonstrating a SVM Model is a reliable screening tool for Alzheimer’s Disease

Results

Metric Dataset

180 Patients

(Per Patient)

Varies

Analysis: Best configuration in
terms of margins, shape and dis-
tance of all support vector
models. 

Plot of results of model training on a 2-dimensional feature space:
-AD and Healthy Patients are represented as black and yellow dots
-The hyperplane separates the two clusters
-Note that among the five classifier models, logistic regression represents the best fit on training

data

Problem Purpose Hypothesis

Conclusion

Results and Analysis
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Import Training Data and Run Models

Adjust ML
model

Performance Analysis/Model Selection
Run Statistical Tests on Model
Analyze Hyperplane Generated
Figure out model parameters that 
need to be adjusted 

Trained Model

Decision Tree
Classifier

Voting
Classifier

SVC

Logistic
Regression

KNeighbors
Classifer

Optimal Model parameters determined

Hyperplane maximized and best fits data (best classification)

5 Models are trained and ready for selection
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Delta and Theta Frequency Bands
AD_P- Alzheimer's Disease Patient
H_P - Healthy Patient Delta Theta

Delta and Theta Frequency Bands computed from C3 EEG Electrode
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AD Positive

AD Positive

AD Positive

AD Positive

AD Negative

AD Positive

AD Positive
AD Positive

AD Positive

AD Positive

AD Negative

AD Positive

AD Negative

AD Negative
AD Positive

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 6

Patient 7
Patient 8

Patient 9

Patient 10

Patient 11

Patient 12

Patient 13

Patient 14
Patient 15

Verification

True Positive

True Positive

True Positive

True Positive
True Positive

True Positive

True Positive

True Positive

True Positive

True Positive

True Negative

False Positive

True Negative

True Negative

False Positive

Metric

Value

Recall

100%

Precision F1 Score

91%83.3% 

Acuracy

87.0%

Confusion Matrix

PREDICTED VALUES (N=15)

ACTUAL Positive = 11 Negative = 4

VALUES  Positive = 10  True Positive (TP)= 10 False Negative (FN)= 0

True Negative (TN)= 3
 

(N=15) Negative = 5 False Positive (FP)= 2



Millions of people in the United States suffer from Alzheimer’s Disease (AD), an incurable form of dementia that
continues to increase in prevalence. Current methods of AD diagnosis are limited to a late stage by which time the
treatment options are limited, quality of life is poor, and cost of treatment is exponentially high. Early medical
diagnosis of AD is difficult since non-invasive techniques require extensive tests and still generate false positives
and negatives, leading to misdiagnosis. This study proposes supervised machine learning models trained on readily
available Electroencephalography (EEG) patient data to diagnose potential AD patients. Relevant features were
extracted and analyzed from two open-source EEG databases, collected from 180 patients and used in four
experiments to train and test the machine learning model of best fit. Our artificial intelligence (AI) model is an
alternative to current late-stage detection methods which require complex and risky procedures that can lead to
inaccuracies. In addition, current algorithms require feature manipulation and sort through thousands of raw EEG
data points to obtain unreliable results. The results demonstrate that, given EEG data of 180 close-eyed patients,
the trained logistic regression model- the machine learning model of best fit – achieved 100% sensitivity and 94%
overall accuracy for the C4 electrode, using data recordings of only eight second segments for each patient.  This
novel AD screening tool, with a cloud-based AI model, can be easily deployed at primary health care clinics to
screen patients for AD during their yearly clinical visits to increase early diagnosis.  
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Radiation therapy is widely used to treat cancerous cells; however, it is costly and has significant side
effects if not properly used. During treatment, some organs, such as the liver, may shift slightly due to
the patient’s respiration, making accurate real-time tracking and contouring essential to minimize
damage to healthy tissues. Current tracking systems usually include precise real-time positioning and
contouring of the treatment area, which require costly imaging technologies to run throughout the
entire therapy session, increasing the overall treatment cost and limiting the availability of advanced
equipment like MRIs to hospitals. This research studies the application of Pix2Pix, a Conditional
Generative Adversarial Network (GAN), as an alternative to traditional contouring methods in liver
cancer radiotherapy. The result shows that a well-trained Pix2Pix can help accurately track liver
movement during respiration. With AI computing power becoming increasingly affordable, I anticipate
that GANs like Pix2Pix can be industrialized to make cancer treatment more accessible and cost-
effective. 
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Generative Adversarial Networks in Modeling Patient
Internal Motions
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Don’t stress about awards nearly
as much as the actual knowledge
you learn from your research. Even
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Generative Adversarial Networks in Modeling Patient Internal Motions

We found that in all 10 of our datasets, 8 of them
support the hypothesis, while only 2 datasets have
a DICE score of lower than 90%.

- Sets with ss mean shifted sets, essentially
they are the same as their counterparts, just
moved. These sets typically have lower
accuracies than their counterparts.
CD was also a good general accuracy
indicator as anything higher than 3 is bad.

-

Introduction

Currently, about 50% of cancer patients have 
radiation therapy in their treatment plan, however, 
because of the need of MRI in radiation therapy, 
the cost of this treatment is very high.

Goal

The goal of this research is to provide an 
alternative to MRIs in radiation therapy by using a 
conditional generative adversarial network to 
predict organ location based off the body outline 
and the diaphragm outline only.

Hypothesis

The predicted accuracy of the conditional GAN will 
be 90% or higher on the DICE scale, with only 
inputs on the body outline and the diaphragm 
outline. DICE will be explained in Methodology.

Results & Discussion

-

-

-

-

-

Methodology

DICE Coefficients

Due to our emphasis on measuring the area 
accuracy of our data, we decided to use DICE

Applications

Machine learning model is specifically made 
to be able to perform the job of an MRI in 
radiation therapy.
The model should also be able to perform 
the job of other imaging methods such as 
x-rays or CT scans for very specific cases 
involving tracking organs.
Could potentially be used to detect 
abnormalities in moving patterns of patient 
internal organs.

Future Research

In the future I need to make a machine that 
would be able to use this model in an actual 
clinical setting.
Additionally, I will need to improve the 
accuracy and the speed of the machine 
learning model.

s003

s004

s015

s026

s036

s048

-

ss003

ss015

ss026

ss036

Dataset

94%

96%

97%

95%

92%

89%

95%

95%

94%

89%

Avg DC

0.8%

0.7%

0.7%

1.0%

2.0%

1.3%

1.1%

0.8%

1.4%

6.6%

StdDev 

DC

91%

97%

95%

96%

91%

84%

93%

95%

95%

88%

Avg

DC1

2.5%

0.9%

1.1%

2.0%

2.5%

1.4%

2.3%

1.6%

2.2%

4.8%

StdDev 

DC1

98%

95%

99%

95%

93%

94%

96%

95%

93%

91%

Avg

DC2

1.8%

0.9%

0.7%

1.3%

3.9%

1.8%

2.0%

1.0%

2.9%

9.9%

StdDev 

DC2

2.3

1.1

1.2

1.6

1.6

4.5

2.6

1.3

1.7

1.9

Avg CD

0.8

0.4

0.5

0.7

1.0

1.1

0.9

1.0

0.9

2.3

StdDev 

CD

84.3

85.8

82.8

76.9

43.0

68.2

82.8

81.5

76.0

43.1

Avg

Size

22.2

10.0

25.2

20.4

33.6

39.2

Max

Move

Input Features

Target Features

Generate Target

Compare

T = Target
organ area

P = Predicted 
organ area

Shawn Liang
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Artificial turf fields have become an increasingly popular playing surface globally. These fields are of concern for
their crumb rubber infill, which has been found to contain many carcinogens and toxic chemicals. Our
understanding of the size of the artificial turf crumb rubber particulate remains incomplete, creating an
inconsistency in understanding if athletes are being exposed to these chemicals. In this study, we aimed to
characterize the size and concentration of artificial turf crumb rubber particulates to better understand if these
particles are small enough to enter the human body. Samples from nine artificial turf fields in the Westchester, New
York area were collected. To analyze these samples, we developed a novel methodology in which the Tunable
Resistive Pulse Sensing (TRPS) Exoid instrument was used to analyze nanoparticles of crumb rubber for their size and
concentration. We found extremely high concentrations (greater than 2E+8 particles/ml) of nanoparticles in all four
analyzed fields. Of these fields, we found particles as small as 88 nm, and a majority of our analyses noted that
particles averaged between 100-200 nm. These results support that artificial turf crumb rubber particles are small
enough to enter the human body through inhalation and dermal contact, and particles can also penetrate the
blood-brain barrier and enter the bloodstream. We conclude that artificial turf crumb rubber particulate contains a
high concentration of nano particles that have potential to enter the human body. This research is fundamental in
determining the safety of artificial turf crumb rubber infill.
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College/University/Trade Boston College

Intended Major/Career Path Global Public Health

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

JSHS State Finalist
NOAA Taking the Pulse of the
Planet Award
Fourth Place at WESEF for
Environmental Science
First Place at Somers for
Environmental Science

P r o u d   M o m e n t s

Pen Making
The bus ride to WESEF
Meme making 
Our promo video for science
research from junior year
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You will learn so many important
life skills from this class; from
public speaking, to research
papers, to posters, and more!
Have fun and enjoy the
experience, it’s not just about
winning.
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Characterization of Nano and Micro Particles in
Crumb Rubber Artificial Turf Infill 

H a r p e r  M a r g o l i e s

2 5 T H  H O R A C E  G R E E L E Y  S Y M P O S I U M                                                                                                                      P A G E  2 5



Type here fdfklajds

B E Y O N D  T H E  R E S E A R C H :  T H E  N E X T  S T E P S

College/University/Trade Type Here

Intended Major/Career Path Type Here

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

PROJECT TITLE: Oyster Reefs as Natural Breakwaters
Mitigate Shoreline Loss and Facilitate Fisheries enter

words here

a r j u n  m e n o n

tefdadfasfa dfnype here  

P r o u d   M o m e n t s

type here  

F a v o r i t e   M E M O R Y  

type here  

w o r d s  o f  w i s d o m

P A G E  2 6                                                                                                                      2 5 T H  H O R A C E  G R E E L E Y  S Y M P O S I U M

Retinoblastoma (Rb) is a rapidly developing cancer of the retina that metastasizes through extracellular
vesicles (EVs)—lipid-encased particles released by cells to modify the tumor microenvironment (TME) for tumor
growth. My previous research demonstrated that inhibiting surface protein activity on retinal cells decreases EV
uptake and identified Clathrin-Dependent Uptake (CDE) as the primary mechanism driving metastasis in Rb.
However, the spatial distribution of receptor proteins in the TME remains unclear. This study aimed to determine
whether prominent uptake proteins are more abundant on retinal cells or EVs. Using Y79 retinoblastoma cells
and their EVs, we analyzed the expression of HSPG2, VPS4, and DNM1 via qPCR. RNA isolation, cDNA synthesis,
and qPCR were conducted following Gharbaran et al. (2021). mRNA levels were normalized to GAPDH, with
ΔCT values calculated across three technical replicates using the CFX Connect Real-Time PCR System. Results
showed that all three genes were present in both cells and EVs, with higher expression levels in cells. HSPG2
exhibited the highest expression in cells, followed by VPS4 and DNM1. In EVs, VPS4 had the highest expression,
followed by DNM1, while HSPG2 was undetectable, likely due to low RNA concentrations. This study is the first
to confirm the presence of these uptake proteins in this manner, which can lead to development of more
targeted therapies.
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Gene Expression Patterns of Retinoblastoma EV Cargo
and Uptake Proteins

A r j u n  M e n o n

Being able to present at ISEF
2024. I was fortunate enough to
go with a group whom I enjoyed
the company of, and it was an
amazing learning experience.

P r o u d   M o m e n t s

Taking the bus back from WESEF,
talking and having a good time

with everyone.

F a v o r i t e   M E M O R Y  

Find a topic that gives you
fulfillment. You don't have to
enjoy every second of research,
but you should do a porject that
makes you feel proud.
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Gene Expression Patterns of Retinoblastoma EV Cargo and Uptake Proteins
Arjun Menon

INTRODUCTION/RESEARCH QUESTION
Problem: 
•
•

ocular 
cancer 
Retinoblastoma metastasis

extracellular vesicles (EV)
Gap in Research: Limited knowledge of 
retinoblastoma EV uptake proteins, 
endocytic pathway and drugs 

Solution: novel drugs inhibit 
EV uptake 

reduce retinoblastoma pathogenesis

Aim 1: 
proteins (VPS4, HSPG2, DNM1

Aim 2: 
E2F3, KIF14, MDM4, MYCN

RESULTS
Gene expression of receptor proteins

SIGNIFICANT CONCLUSIONS

CONCLUSIONS
SIGNIFICANT FINDINGS

M ETHODOLOGY
Exosome Isolation

Retinoblastoma (Rb) is a form of 
most common in infancy

is associated 
with the production and proliferation of 

that can inhibit 
the uptake of retinoblastoma extracellular
vesicles

Identify that can 
into healthy and cancer cells and 

thus 

• Determine presence of uptake 
) on the cells 

and their EVs through gene expression
• Determine the presence of oncogenes 
( ) in the Rb cells 
and their EVs

both in 
the cells and the EV

No significant difference in
VPS4 expression between
cells and EV No expression
for HSPG2 in both cells and
EV

Uptake receptor genes were expressed on
both Rb cells and their EVs Higher
expression of DNM1 in EVs suggests uptake
proteins on EVs play a greater role in EV
uptake Both cells and EVs contain high
protein concentrations, making them viable
targets for uptake-blocking drugs

Uptake receptor genes were expressed both
on the Rb cells and their EV
No expression for HSPG2 EV which was
probably due to an experimental error
Oncogenes were expressed both in the cells
and in the EV indicating transfer of material
from cells to EV

Quantitative PCR

Primer design: NCBI –to get reference sequence 
of the genes. Primer design software to design 
sequence specific forward and reverse primers

mRNA extraction/cDNA conversion: mRNA 
was extracted from Y79 cells and EV. mRNA was 
converted to cDNA –to make the product stable

Quantitative PCR: Cells and EV were used for the 
expression analysis. Intercalating dye is used to 
display weak fluorescence in its unbound form

Gene expression of oncogenes

Increased
expression for
almost all
oncogenes 

Increased expression in
the EV when compared to
the cells for DNM1



Methodology:

Data Analysis and Results: 

Interpretations and Conclusions: 

WILSON was designed, created, and verified
in the summer of 2023. During this time, the
WILSON was used to collect boat wake data
as well. In the summer of 2024, the WILSON
was used to make statistical conclusions about
various breakwaters by measuring how well
they decrease the size of such boat wakes.

Problem: 
Coastal estuaries are disappearing. In order to find
the right breakwater structures to protect these
communities, we need to evaluate a structure’s
wave attenuation capabilities. To do this we need
wave measurement devices. However,
professionally used wave measurement devices
are prohibitively expensive. 

Objective: 
Create a cost effective wave measurement tool
(WILSON) and use it to measure waves and
evaluate shoreline protection solutions
(breakwaters) 

Hypotheses: 
H1: WILSON will accurately measure synthetic
wave heights.
H2: WILSON will measure boat wakes.
H3: WILSON will observe breakwater efficiency
and significance between structures (p<0.01).

Affordable
Kinematics 

Measurement Tool

Smartphone
Application in Marine
Science/Engineering 

The WILSON was able to measure boat
wakes via displacement data after field
deployments and video analysis. 

WILSON was found to measure synthetic
waves within 10% accuracy. 

WILSON was found comparable to
professionally used wave measurement tool
with 10% variance between devices. 

Field Testing: 

Verified boat wake data was then used to
successfully compare various breakwaters in
their wave attenuation capabilities (p<0.01).
The largest breakwater with the most surface
area was found to be the most efficient at
attenuating waves. 

Larger understanding
of waterways, erosion, 
+ recreational boating

Increased accessibility
for physics based 

research + analysis

With the creation of the WILSON device, there are
endless possibilities for cost effective smartphone-
based research in the fields of marine science and
coastal engineering. It is crucial that we better
understand our ever changing coastlines. With
novel tools like the WILSON, researchers can
better understand the harmful impacts of
recreational boat wakes and make informed
decisions about coastal engineering solutions like
breakwaters. 

Calibration: 

Breakwater Research:

Professional Device Comparison: 

Evaluation of the Performance of Breakwater Designs at a Coastal Marsh 
Shoreline Using a Smartphone-Based Wave Intensity Sensor (WILSON)

Created and verified
WILSON device

Compared WILSON to 
professionally used 
wave measurement 
tool 

Deployed WILSON in
the field to measure
boat wakes in the field

Various vessels

Observed breakwaters
wave attenuation
capabilities 

Statistical comparison

Phase 1:
Device Calibration

Phase 2:
Field Testing 

Phase 3:
Breakwater
Research 



 Coastal wetlands, vital for wildlife habitat and natural flood defense, are critically threatened by sea level rise and
eroding damage from wakes and waves created by recreational boating. Scientists, engineers, and coastal communities
have partnered to test various “living shoreline” structures intended to reduce wave impacts on marsh. Comparing the
efficacy of various breakwaters in reducing wave heights, I created a novel cost-effective wave action device, the Wave
Intensity Logging Sensor Of Nora or “WILSON” and deployed it to compare three breakwaters protecting adjacent areas
of the Intracoastal Waterway in New Jersey: Breakwater 1 (interlocking concrete blocks), Breakwater 2 (triangular
concrete structures), and Breakwater 3 (geosynthetic tubes). The WILSON included an anchor, a float, and an iPhone
operating SensorLog acceleration data collection. In 2024, I collected data from four units simultaneously, monitored
boat and wave activity by a camera, and compared open water to individual breakwaters. Mean isolated-wave heights
were reduced 57% by Breakwater 1, 21% by Breakwater 2, and only 11% by Breakwater 3, (p<.001) Breakwaters ⅔
insignificant from open water. In 1 hour intervals of ambient waves, Breakwater 1 reduced wave height 84%, Breakwater 2
reduced wave height 70%, Breakwater 3 attenuated 51% (not significant) and waves were reduced 21% across Open
Water (no breakwater) (p 0.001). This constructed a reproducible method to collect wave data in a cost-effective
manner accessible to students, teachers, or researchers. These studies can help inform coastal resilience infrastructure
decisions and contribute to protection of both natural habitats and adjacent coastal communities. 
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College/University/Trade University of North Carolina at Chapel Hill
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Regeneron STS: Semifinalist
NY-Upstate JSHS: 1  Place st
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NYSSEF: NOAA’s Taking the
Pulse of the Planet Award

P r o u d   M o m e n t s

My favorite memory from science
research was JSHS, from the scary
bus ride, to the competition day
suspense, to the award ceremony,
and playing cards on the way
home, JSHS was an amazing and
memorable experience. 

F a v o r i t e   M E M O R Y  

Find something you are interested
in and chase every opportunity to
get your work out there. You will
never regret submitting to another
competition, but you will regret
missing out on the opportunity to
try your best. 

w o r d s  o f  w i s d o m

N o r a  M o r t o n
Evaluation of the Performance of Breakwater Designs at a
Coastal Marsh Shoreline Using a Smartphone-Based Wave

Intensity Sensor (WILSON)
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Time series forecasting is a significant domain of research with meaningful applications in healthcare, natural
sciences, and economics. One of its major uses is inflation forecasting, the importance of which was
accentuated by the devastating impact of the 2021 global inflation surge. However, a current challenge in state-
of-the-art (SOTA) time series forecasting models is effective cross-channel leverage of mixed-frequency inputs
without drastic information loss, particularly on the temporal axis. Therefore, the Parametric Alignment for Mixed
Frequency Transformer (PAMFT) model is proposed, consisting of a frequency alignment mechanism feeding into
a Transformer architecture. Four frequency alignment mechanisms were explored: (1) flat interpolation, (2) linear
interpolation, (3) fully-connected layers, (4) parametric fully-connected layers. The model was subsequently
trained and tested on a dataset of Consumer Price Index (CPI) and various economic indicators in the US
between 1979-2024. It was found that the PAMFT model outperformed multiple SOTA models in testing, including
the Philadelphia Fed’s Survey of Professional Forecasters (SPF). Both in the pre-pandemic and post-pandemic
periods, the PAMFT model outperformed the SOTA in terms of RMSE by 62.1% and 72.4% respectively. This model
can be applied to improving SOTA inflation forecasting, assisting policymakers and everyday consumers alike in
being better informed of macroeconomic trends, and potentially mitigating financial impact particularly during
crisis periods.
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College/University/Trade Georgia Tech

Intended Major/Career Path Computer Science

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

The Language of Inflation: Transformer With Mixed
Frequency Alignment in Time Series Forecasting
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Completing and submitting my
STS application on time.
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Making pancakes in class.
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Don’t take yourself too seriously,
enjoy the experience and the

process.
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The Language of Inflation: Transformer With Mixed-Frequency 
Alignment in Time Series Forecasting

By: Andrew Pang

Results

Aim of Research

Conclusion

Methodology



Future Directions
1.Find time-of-day-dependent regulation of 5-HT-

associated genes. 
2.Explore alternative serotonin physiologies before

and after induced seizures. 
3.Study serotonin levels and gene expression

patterns using iDISCO (whole brain tissues). 

Future Applications
1.Open-loop System: Reduce confounding variables

for better understanding of circadian rhythms &
time-of-day dependent physiologies.

2.Chronotherapeutic Strategy: Improve or develop
treatments to reduce the nighttime risk of death by
optimizing the timing of medicines.

3.Raise public awareness of epilepsy to reduce bias
and encourage support for patients and families. 

The Influence of Time-of-day on Serotonin Neurons and
Serotonergic Chemosensitivities after Induced Seizures

Introduction

Methods & Materials

Results & Discussions

Future Directions & Applications

Epilepsy is a neurological disease associated with
spontaneous seizures. 
1 in 26 people will develop epilepsy in the lifetime.
Sudden unexpected death in epilepsy, or SUDEP,
is a phenomenon where seizures result in death.
SUDEP occurs more frequently during the night for
both diurnal human and nocturnal mouse models.
The mechanism driving the nighttime risk of death
in SUDEP is unknown.
The neurotransmitter serotonin (5-HT) is the target
of study, due to its known daily fluctuations in the
brain, relationship with seizure mortality and
severity, and role in CO  chemosensitivity.2

HYPOTHESES
1.Circadian rhythm disruption (Lmx1b Knock-out and

para-chlorophenylalanine, PCPA) will result in
fewer 5-HT neurons at night and increase recovery
time to seizure-associated death. 

2.5-HT-dependent chemosensitivity (CO  arousal,
autoresuscitation, and post-ictal recovery) will be
time-of-day-dependent, with nighttime seizures
resulting in impaired arousal mechanisms and
prolonged recovery times. 

2

Experiment #1 - Neuroanatomy

Experiment #2: Serotonin Physiologies + The
Development of a Novel Open-loop System

Experiment #1 - Neuroanatomy 

Experiment #2: Serotonin Physiologies

Figure 1. Novel open-loop system, Plethysmography (Pleth) chamberand Mice’s head caps were refined based on research
part 1. A, A flow chart that shows the design of the system with the addition of electrode to induce seizures after attaching with the
novel head cap. B, Illustrative design of the new head caps with a novel function of receiving signals from the open-loop system to
induce seizures to the mice. C, Representative graphic of the plethysmography chamber with an improved design for better sealing.
Graphs are made and prepared using BioRender. 

Figure 4. Nighttime seizures impair CO2 arousal in wild-
type mice. A, Arousal latency in response to CO  is
compared before (PreSz) and after (PostSz) seizures during
the daytime (ZT6). A significant increase in arousal latency is
observed post-seizure (p = 0.0094). B, Arousal latency in
response to CO  is compared before (PreSz) and after
(PostSz) seizures during the nighttime (ZT18). The increase
in arousal latency post-seizure is more pronounced at night
(p = 0.0268). Data are represented as box-and-whisker plots,
with median and interquartile ranges.

2

2

Figure 2. Brainstem 5-HT and 5-HIAA levels across
Zeitgeber time in WT and KO mice. A, 5-HT levels in the
brainstem are significantly lower during the nighttime
(ZT18) compared to the daytime (ZT6) in WT mice. In KO
mice lacking 5-HT neurons, levels remain consistently low
at both time points. B, The metabolite 5-HIAA follows a
similar pattern, with significantly lower levels at ZT18 than
ZT6 in WT mice, but no difference in KO mice.

Figure 6. Representative IHC from mice lacking
serotonin neurons and wild-type littermates. A, wild-
type (Lmx1b ) and B, knock-out (Lmx1b ). f/f f/f/p

Figure 5. Post-Ictal Recovery Times for Seizures with and
without Full Hindlimb Extension (FHE) in Saline- and
PCPA-Treated Mice. The box plot shows the recovery time (in
seconds) for seizures without FHE (left) and seizures with
FHE (right) in saline-treated mice (white boxes) and PCPA-
treated mice (green boxes). Statistical significance between
groups is indicated by p-values.

Figure 3. Brainstem 5-HT and 5-HIAA levels across
Zeitgeber time in WT and KO mice. A, 5-HT levels in
the brainstem are significantly lower during the nighttime
(ZT18) compared to the daytime (ZT6) in WT mice. In KO
mice lacking 5-HT neurons, levels remain consistently
low at both time points. B, The metabolite 5-HIAA follows
a similar pattern, with significantly lower levels at ZT18
than ZT6 in WT mice, but no difference in KO mice.

Figure 12. Representative graph of iDISCO (three-
dimensional imaging of solvent-cleared organs) created using
BioRender and online source. 
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Sudden unexpected death in epilepsy (SUDEP) primarily occurs during the night, and accumulating evidence in mouse models of
seizure-associated death also demonstrates nighttime risk independent of sleep state. The neurotransmitter serotonin (5-
hydroxytryptamine, 5-HT) has been implicated in SUDEP due to its time-of-day fluctuation, role in CO2 chemosensitivity,
awakening in response to increased CO2. Seizures may impair normal serotonergic activity, preventing appropriate respiratory
and arousal responses to increasing CO2. We hypothesized that: (1) circadian rhythm disruptions (Lmx1b Knock-out, KO and
para- chlorophenylalanine, PCPA) will result in fewer 5-HT neurons in the nighttime, and increases recovery time to seizure-
associated death. (2) 5-HT-dependent chemosensitivity (CO2 arousal, autoresuscitation and post-ictal recovery) will be time-
of-day-dependent, with nighttime seizures resulting in impaired arousal mechanisms and prolonged recovery times. We used
high-performance liquid chromatography (HPLC) to measure 5-HT and its metabolite 5- Hydroxyindoleacetic acid at different
times of day and chemically depleted serotonin using PCPA to test how time-of-day influence seizure mortality. To increase
experimental accuracy, mice were housed in a refined novel Plethysmography chamber and novel open-loop system to perform
CO2-O2 gas challenges automatically to test serotonin chemosensitivities. We found brainstem 5-HT levels were lower at night
in both Lmx1b WT and KO mice. Serotonin depletion via PCPA or Lmx1b KO disrupted time-of-day serotonin fluctuations,
worsened recovery from seizures with full hindlimb extension (FHE), and increased nighttime vulnerability to seizure-associated
mortality After amygdala-kindled seizures, CO2 arousal, autoresuscitation, and post-ictal recovery time was profoundly
worsened in the nighttime with a longer time to wake up after a respiratory arrest.

B E Y O N D  T H E  R E S E A R C H :  T H E  N E X T  S T E P S

College/University/Trade University of California, San Diego

Intended Major/Career Path Neuroscience, Pre-med

H i g h l i g h t s   f r o m   t h e   J o u r n e y

P R O J E C T  A B S T R A C T

2024 NYSSEF Finalist (Honorable
Mention Awards)
2024 USABO National Finalist
2023&24 USMDO Gold Medalist
2024&2025 ISU World Junior
Synchronized Skating
Championships Bronze Medalist

P r o u d   M o m e n t s

Getting sweet treats (mints,
candies, chocolate bars, & etc.)
from Mr. Zupan every class.

F a v o r i t e   M E M O R Y  

Be prepared. Be confident. Be
relaxed. And more importantly,
HAVE FUN!!!

w o r d s  o f  w i s d o m
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PROJECT TITLE: The influence of time-of-day on serotonin
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Air pollution causes over 6 million premature deaths annually worldwide. High quality air pollution detectors are
costly and hefty, making it less feasible for large scale deployment. Traditional air quality monitoring relies
heavily on fixed monitoring stations and costly equipment, which limits accessibility. To address this issue, we
propose a photo based air quality system, leveraging smartphone technology to estimate air quality through
image analysis. Large language models (LLMs) and deep learning models can analyze visual indicators such as
haze and visibility in order to approximate air quality levels. Assessing air quality based on photos enables
accurate air quality information, crucial to those with health vulnerabilities. In this project we hypothesized that
existing deep learning models will provide a more accurate analysis compared to LLMs based on deep learning
models being able to be customized for air quality. Using air pollution images to demonstrate how deep
learning models can efficiently identify air quality from photographs, deep learning models show a superior
performance compared to all large language models tested, offering a cost-effective solution to measuring air
quality world wide. We tested multiple LLMs and deep learning models to evaluate their performances in
classifying air quality levels. The results showed that deep learning models outperform LLM architectures in
accuracy, showing possible potential in deep learning being a reliable method for global air quality assessment
in underserved areas.
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Optimizing Air Quality Classification: A Comparative Analysis of Large Language

Models and Deep Learning Models to Provide An Accessible Health Platform 

Q2: Methodology

Q1: Research Question 
Objectives: 

Q3: Data Analysis/Results

Q4: Interpretation and Conclusion

1) Compare performance of ResNet, EfficientNet,
VGG, and DenseNet in categorizing air quality

from images
2) Examine the abilities of large language models

(LLMs) in accurately assessing air quality 

Problem Statement: 
1) Air quality continues to cause millions of 

premature deaths
2) Little research in comparing different

convolutional networks (CNNs) in
categorizing air quality 

Hypothesis: 
CNNs will outperform large language models 
(LLMs) in categorizing air quality from images 

due to their ability to be customized and 
trained on a dataset of labeled air quality 

images 

Hypothesis was supported 
Convolutional Neural Networks outperform Large

Language Models due to its large strengths in
image analysis 

Input:
You are an expert in evaluating the
air quality of an area based on an
image. Here is an image – focus on
the background and give an
estimate of air quality as good,
moderate, unhealthy for sensitive
groups, unhealthy or hazardous”
Output:
Processed image to generate
output classification for air quality 

Figure 5: Examples of images in the
dataset. The subtle differences can be
shown in the similarities between the
unhealthy photos versus the moderate
photos.

Figure 11: Comparison of all models' most optimal combinations.

●

●

Each model was trained on a dataset
comprising an 80-20 split
Conducted experiments using 6 different
combinations of batch sizes and epochs
○

 

8-3
16-3
16-10
32-3

Future Research
●

Real World Applications

Figure 6: Each output for each LLM. Although the input for each LLM was the same, the output for
each model was different.

LLMs and deep learning models can be utilized
to inform public policy decisions Incorporating
user feedback can help promote more
awareness on air quality effects on an
individual’s health 

Integrating convolutional neural networks 
with recurrent neural networks could be 
applied to image classification

●

●
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Ligand-based Virtual Screening to Discover Blood Brain Barrier 
Penetrating FABP5 Inhibitor to Treat Opioid Addiction

Poor binding to
FABP7 (3 

compounds)

Good docking score
with FABP5, binding

interactions (Top 100 
compounds)

Good BBB permeability 
(5 compounds)

Followed by virtual screening

This study lays a strong foundation for future research,
suggesting applications in the development of novel
treatments for opioid addiction

○Holds promise for advancing the field of 
neuropharmacology and addiction treatment

Pharmacokinetics
and toxicity
predictions on the
100 compounds
using pkCSM

Future studies should focus on in vitro and in vivo validation,
with biological testing of the three compounds to confirm the
compounds' bioactivity → including interaction with other
proteins, metabolic stability, and other potential off-target
effects

Began with preparing SBFI-102 as reference
molecule and docking SBFI-102 with DOCK6
to FABP5/7

39,759 compounds 

Compounds had
good BBB
permeability (>
0.3 logBB) after
pkCSM, while
SBFI-102 did not
(-0.794 logBB)

Compounds
had poorer
binding to
FABP7 than
SBFI-102 and
better binding
to FABP5

Major Findings
Promising potential 
FABP5 inhibitors with 
selectivity and 
improved BBB 
permeability (Hsu et 
al., 2017)

FABP5 is a type of fatty acid
binding protein (transport proteins
for fatty acids and lipophilic
substances) expressed in key
areas of the brain, including the
NAc, and could serve as a
promising target for inhibition to
treat opioid addictions

However, existing inhibitors also bind to FABP7
(another FABP expressed in the NAc) which retains
the integrity of the blood brain barrier (BBB)

Thus, it is not a target for inhibition, as this
may lead to increased permeability of opioids
and increased withdrawal symptoms

Refine the initial binding
poses of SBFI-102 within
FABP5 and FABP7 by
exploring the ligand-
protein interactions in a
dynamic environment
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 Opioids, prescribed to manage chronic pain, are highly addictive and were responsible for 81,083 overdose deaths in
2023. An area in the brain called the Nucleus accumbens (NAc) processes rewards from addictive substances like
opioids, but drug abuse can disrupt its plasticity, increasing drug-seeking behavior; effective delivery of pharmaceuticals
across the blood-brain barrier (BBB) also remains a challenge. Brain-expressed fatty acid-binding protein 5 (FABP5) could
be a promising target for inhibition. Conversely, FABP7, which maintains BBB integrity, is not a target for inhibition to
avoid increased opioid permeability and withdrawal symptoms. SBFI-26 and SBFI-102 are non-selective inhibitors of
FABP5 and FABP7, with SBFI-102 having a Ki of 0.55 ± 0.05 μM for FABP5 and 0.67 ± 0.04 μM for FABP7. This project
aimed to identify compounds that selectively bind to FABP5 with better BBB permeability. Known FABP5 inhibitor SBFI-102
served as a reference molecule, docked to FABP5/7, followed by 25 ns molecular dynamics simulations using AMBER and
analysis with cpptraj. RMSD values indicated high structural stability and no substantial conformational changes. Virtual
screening of 39,759 compounds from the Enamine Discovery Diversity Library identified 100 compounds with better FABP5
docking scores than SBFI-102. ADME/T predictions using pkCSM narrowed this to five compounds with good BBB
permeability (logBB > 0.3). These compounds were then docked to FABP7, identifying three with poorer binding to FABP7
and better binding to FABP5. These three compounds are promising potential FABP5 inhibitors with selectivity and
improved BBB permeability.
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Ligand-based Virtual Screening to Discover Blood Brain
Barrier Penetrating FABP5 Inhibitor to Treat Opioid
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In 2011, the Food and Agriculture Organization of the United Nations estimated that approximately one-third of all edible
food produced for human consumption is lost or wasted worldwide annually. One method of minimizing food loss is
freeze preservation in which the formation of ice crystals during this process can be controlled by controlling ice
nucleation. Recent developments have seen the usage of a micro-thermography system to obtain ice nucleation data
from zucchini, potato, broccoli, and beef. Uniquely, leafy greens such as spinach abundantly contain the enzyme RuBisCo,
which has been demonstrated to be an effective ice-nucleating protein. This paper provides experimental nucleation
data on spinach using the same micro-thermography system. In short, spinach samples were placed on a temperature-
controlled cold stage and frozen at a constant rate until reaching a predetermined temperature. The freezing process
was recorded by a thermal imaging system, and an image analysis program provided quantitative data to obtain ice
nucleation rates that was transferred into Microsoft Excel. It was found that the nucleation rate in spinach increases
when temperature decreases as expected, verifying nucleation behavior found in zucchini, potato, broccoli, and beef.
Additionally, spinach was most similar in nucleation rate to beef compared to all other vegetables tested, which is
correlated to the abundance of RuBisCo in spinach leaves compared to other non-leafy samples of zucchini, potato and
broccoli. Future studies should focus on measuring nucleation rates in other parts of spinach and other leafy vegetables
to further examine the significance of RuBisCo in freeze preservation. 
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Measuring Ice Nucleation in Various Frozen Foods
Daniel Ye

Horace Greeley High School, Chappaqua, New York

 
Responsible for carbon fixation in plants during 
photosynthesis.
Problem: Difficult to obtain accurate 
measurements of ice nucleation temperatures.
Goal: Measure ice nucleation rate in spinach using 
micro-thermography system.
Hypothesis: Spinach will exhibit an ice nucleation 
rate most similar to beef because RuBisCo is a 
strong INP that is found abundantly in leafy 
vegetables [9, 15].

Food Loss: 1.3 billion metric 
tonnes of food produced is lost 
or wasted worldwide. 
Freeze Preservation of 
Food: Ice crystal 
Size/distribution determine 
physical, textural, nutritional 
qualities, etc. 
Ribulose-1,5-bisphosphate
carboxylase/oxygenase (RuBisCo): 

- Exponential relationship verify nucleation
behavior observed in zucchini, potato, broccoli, and
beef [7].
- Presence of RuBisCo in spinach may contribute to
similar nucleation rate for beef [9, 15].
Applications:
- Enhanced freeze preservation food models
- More accurate global climate models
 Future Research:
- Measure Ice Nucleation Rates in other leafy 
vegetables, other parts of spinach
- Measure Ice Nucleation Rate in Ferritin
References:

Discussion:
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Although germinal center (GC) B cells are implicated in numerous cancers such as Burkitt lymphoma, the exact molecular
mechanisms by which GC B cells function remain unclear. Elucidating the genetic interplay behind GC B cell function is
crucial in developing treatments for GC B cell-associated malignancies, however, genetic manipulation of GC B cells has
long persisted as an obstacle in the field. To address this challenge, this study sought to identify a novel method of
delivering mRNAs directly to GC B cells to alter their gene expression. A lipid nanoparticle (LNP)-bispecific antibody
complex was designed to bind to the DEC-205 receptor, a receptor produced at high levels by GC B cells, then deliver
mRNAs encoding green fluorescent protein (GFP). To optimize the usage of the LNP-antibody complex, cells were treated
with different concentrations of LNP and antibody. Following treatment, GFP expression levels of splenic B cells from
DEC-205+ and DEC-205 knockout mice were compared using flow cytometry. The results showed that, under optimal
treatment conditions, DEC-205+ cells exhibited significantly higher GFP expression (p < 0.05) compared to DEC-205
knockout cells. These results indicate that by leveraging LNP technology, GC B cells can be targeted with specificity.
Future research should focus on translating this GC B cell-targeting technology to mouse models to confirm in vivo
success. The system for selectively altering GC B cell gene expression developed in this study has significant implications
for further investigation of GC B cell gene functions and treatment development for GC B cell-associated malignancies. 
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Stroke is the second-leading global cause of mortality and is responsible for approximately 11% of all deaths worldwide.
Despite substantial progress in the treatment and management of acute ischemic stroke (AIS),  a notable variability
persists in the functional recovery and rehabilitation of stroke patients, 50% remain associated with poor outcomes
despite successful interventions with thrombolytics and endovascular thrombectomy (EVT). Identifying specific biomarkers
is crucial for the timely and efficient management of stroke patients to monitor and mitigate mortality and complications
such as intracranial hemorrhage (ICH). Inflammatory markers, particularly the neutrophil-to-lymphocyte ratio (NLR), have
emerged as promising indicators, given the role of neutrophils in initiating inflammatory cascades and the
neuroprotective properties attributed to lymphocytes. A retrospective study by Goyal et. al. (2013), found that the
admission NLR in patients who underwent mechanical thrombectomy (MT) was a predictor of symptomatic ICH and
mortality at 30 days. The gap in knowledge is that despite advancements in treatment methods like thrombolytics and
EVT, many patients still experience poor outcomes. The goal of this study is to identify specific biomarkers that can
predict functional recovery and complications in stroke patients. This study represents a subgroup analysis of data from
the DEFUSE3 Trial, which investigated the efficacy of  EVT combined with medical management versus medical
management alone in AIS patients treated between 6 and 16 hours of symptom onset. 

awards
NY JSHS State Finalist, 2  in Sigma Xi Student Research Showcase, Presented at
the 17  World Federation of Interventional and Therapeutic Neuroradiology
Conference

nd

th

extracurriculars
Competitive sabre fencing, Biology Olympiad,  Maria Fareri Children's Hospital
volunteer, Drawing, Creative writing, Dentistry office intern/assistant, Women in
STEM ambassador, & Science Olympiad. 
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PROJECT TITLE: Inflammatory Biomarkers in Acute Ischemic Stroke: Assessing the Prognostic Value
of Neutrophil-Lymphocyte Ratio for Functional Recovery Outcomes
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Although Warfarin was discovered over zfifty years ago, there is still widespread controversy on how to
interpret Lupus Anticoagulant (LA) test results. Historically, studies have shown Warfarin can lead to
false positive results in DRVVT and STA-Clot assays. Existing studies examining Warfarin’s false
positivity have not employed sufficient variables to rule out the possibility of true positives. This study
utilizes a criteria that excludes any patients with a history of thrombi, autoimmune disease, cancer,
miscarriage, ages not in the 20-60 range, and past LA tests. With our criteria, any positive samples
identified in this study would unequivocally indicate false positives caused by Warfarin. By using a
highly specific patient selection and validated assays, this study aims to isolate Warfarin's effects on La
testing with precision and reliability-a level of specificity and control that has not been employed in
prior studies. Out of the 28 samples tested, 24 samples came back negative for both DRVVT and STA-
Clot. The 4 positive samples had a positive DRVVT but negative STA-Clot. No correlation was found
between DRVVT Ratios/STA-Clot deltas or any demographic information collected. While 4 samples
came back positive for DRVVT, all 4 also came back negative for STA-Clot. This contrast could
indicate that Warfarin could have a slight tendency to yield false positive results in DRVVT assays, but
most likely indicates an error during the selection phase of the project. As a result, we can conclude
that Warfarin may not have a significant influence on LA assays. 
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A novel investigation into Warfarin’s role in anticoagulant testing
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Alzheimer's Disease (AD) is an incurable neurodegenerative disease, and recent research has shifted focus from
therapeutics to accurate detection using AI models. However, existing models often struggle with low accuracy due to
confounding variables. This study introduces a novel shape detection algorithm as a preliminary measure to improve
detection before applying it to the Alzheimer's Disease Neuroimaging Initiative (ADNI) dataset. The first phase involved
shape generation, data-loading, and neural network creation. Code was implemented in Google Colab to generate
images containing 1–3 randomly assigned shapes (circles, triangles, squares) in various colors (red, blue, and green).
Labels were created for each image listing the corresponding shapes, which were combined into a CSV file. Four
data-loaders were programmed for inputting the shape files and labels into a custom neural network for further
processing. The 4 corresponding datasets were split into training and testing sets, with shapes having either random or
fixed color assignments. The neural network was designed to classify the identity of shapes based on both their form
and color. Results showed low average accuracy rates of 0.70 for each dataset, not surpassing the 0.95 accuracy
found in previous deep learning models, confirming effectiveness. In future research, phase 2 will involve applying this
model to brain scans from the ADNI dataset to test its ability to classify Alzheimer's disease based on imaging data.
This approach could also later be adapted to predict other neurodegenerative diseases. 

Methodology

Research Question Findings

Discussion/Conclusion
Models tended to focus on ONE variable
Effective training processes throughout
Accuracies do not support hypothesis for both
phases

-

-

-

AD affects 50 million people in
US
Previous DL models have had
low accuracies due to
confounding variables

Used Python Pilow library for novel binary
shape classification

-
- 

color
Shape

-

-

-
-
-

Phase 1:
-
-
-

Loss values consistently <0.75
General and specific shape accuracies
for fixed and random datasets around 0.7
Confusion matrices had high triangle
imbalance

Phase 2:
-
-

Controls were predicted most often
Accuracies around 0.5 (not supporting)

How can the removal of confounding variables
improve the accuracy of a deep learning model
optimized to detect and classify Alzheimer’s
Disease MRI scans?



Liver kinase B1 (LKB1 ) is a tumor suppressor with somatic mutations occurring in approximately 20% of lung
adenocarcinoma (LUAD) cases. Previous research demonstrates that LKB1 mutations facilitate resistance to 
PD-1-targeting antibodies. However, the mechanism by which LKB1-mutant tumors accomplish tumor immune
evasion is poorly understood. To accomplish this, we employed a published single-cell-RNA sequencing 
(scRNA-seq) dataset derived from Lkb1-WT and -mutant mouse LUAD tumors and Seurat, a well-established
tool for analyzing scRNAseq, to examine the influence of Lkb1 mutations on the changes of gene expression in
tumor-associated immune cells. Differential gene analysis was used to identify differentially expressed genes in
five immune cells types. The significant upregulation of Sdc4, Timp1, and Fn1 (p<0.001) in granulocytes was
revealed, which collectively may aid in stimulating the activity of neutrophils by their function in promoting cell
migration, impacting the extracellular matrix, and cytokine production. These are consistent with pre-existing
findings of hyperactive neutrophils and increased secretion of neutrophil-specific cytokines in LKB1-mutant
tumors. Additionally, Mir22hg, a long non-coding RNA, was significantly downregulated in neutrophils
(p<0.001). Mir22hg has previously been shown to display tumor-suppressive behavior in cancer cells, but has
not been investigated in the context of cancer-associated immune cells. Our findings suggest potential
avenues for elucidating the mechanism by which LKB1-mutant-cancer-associated immune cells may
demonstrate their immunosuppressive phenotype. 

q u a d  c h a r T

awards  WESEF 1st Place (Cellular and Molecular Biology), Somers  
 Science Fair 2nd Place (Cellular and Molecular Biology)
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Determining the Influence of Mutations in the Tumor Suppressor
Gene LKB1 on Cancer-Associated Immune Cells
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Obesity and type two diabetes have had increasing prevalence in the past few years. Calorie restriction is a dietary
regimen where people reduce their average daily caloric intake without causing malnutrition or lacking essential
nutrients. Previous studies have found that calorie restriction over a long period of time is able to increase lifespan in
both mice and humans, respectively. However, there is no clear mechanism behind it. One possibility is that
metabolic adaptation accounts for this longer lifespan. In this study, we investigate the effect of calorie restriction
on organ mass and metabolic rate as a measure of metabolic adaptation. My hypothesis was that after a long
period of calorie restriction, organ mass and metabolic rate will decrease, and metabolic adaptation occurs. This
study used data previously collected by my mentor, de-identified, and no new data was collected by me. In this
study, participants were split into the calorie restriction group and the ad-libitum group, who kept their normal diet.
Demographics, baseline energy expenditure, and body composition were collected. The two groups were compared
to determine if there was metabolic adaptation. The results of this study were that both organ mass and metabolic
rate decreased after the calorie restriction and the calorie restriction group had a significant difference compared
to the ad-libitum group. An application of this research is that calorie restriction is a very accessible tool, and it has
been shown to decrease risks for many chronic diseases such as type 2 diabetes, atherosclerosis, and heart disease. 

awards 1st place Somers Science Fair, 3rd place WESEF

extracurriculars Debate, Women in STEM, Science Olympiad, Varsity Swim

q u a d  c h a r T

P R O J E C T  A B S T R A C T

P A G E  4 6                                                                                                                           2 5 T H  H O R A C E  G R E E L E Y  S Y M P O S I U M  

The Effect of Calorie Restriction on Human Metabolism: 
Insights Into Adaptation

W e n d y  C h e n



According to an analysis of the National Transportation Safety Board (NTSB) Aviation Accident and Incident,
turbulence is one of the main reasons unmanned aerial vehicles, or UAVs, crash when operating. Due to their
increasing popularity, it is becoming increasingly important to recognize any gaps in knowledge and address
them as quickly as possible, such as a quantification of sensitivity to turbulence, of which our understanding
remains incomplete. In this study, we use the norm of Sobolev Space to create a quantification of sensitivity to
turbulence to calculate the difference between actual and expected route flown by the UAV. The model UAV
was flown in windless and turbulent conditions within the Gazebo simulation along a predetermined route and
data from the autopilot software was collected at intervals of 1 hertz. We found that while the increase in rotor
power led to a decrease in turbulence sensitivity, the increase in mass of the UAV led to an increase in
turbulence sensitivity. We conclude that this quantification of sensitivity to turbulence is verified and will be
able to be applied to UAVs. This quantification could be applied to any UAV and will be accessible to all
researchers across the world due to its virtual nature. Future research will include different characteristics such
as material and could encompass different types of turbulence besides wind. This research attests to the
quantification’s validity and could be a powerful tool in all sorts of applications.

q u a d  c h a r T

awards 2nd place Physics (Somers)

extracurriculars Varsity+JV+club Soccer, youth soccer+church volunteer

P R O J E C T  A B S T R A C T

PROJECT TITLE: A Novel Measurement of UAV Sensitivity to Turbulence
and its Relationship to Physical Properties

                D a y u a n  C h e n g
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In many situations, maintaining clear and accurate dialogue in near-real time is crucial and the recent rise in
machine learning computers provides a potential solution. However, most zero-shot voice cloning models need large
amounts of data and time for training, and fine-tuning a model to a user’s voice can require a prolonged time to
train. This study aims to address these limitations by creating a system that can generate natural speech corrections
in near real-time that takes advantage of voice samples in short time frames to create corrected audio segments.
The audio is first transcribed. Then, the transcription was compared with a script to determine where the speaking
errors occurred along with the timestamps. Lastly, audio is generated that mimics the user’s voice but has the
corrected audio and is passed through equalization filters to match the user's speech characteristics. A mean
opinion score survey was conducted to evaluate the extent of the model's performance. Our results indicate that the
corrected audio is seamlessly integrated and nearly identical to the user’s voice. To further improve its potential, we
show that computational linguistics techniques can optimize the reference audio to clone a user’s voice, with
improvements in the quality of the cloned voice. This phase utilizes language models and linguistic characteristics to
create natural sentences that include the most diverse set of phonemes. Our findings highlight the practical
application of correcting a user’s speech in near real-time and ways to optimize the performance of voice cloning
models using enhanced reference scripts.

awards WESEF Excellence in Computer Science, JSHS NY Finalist,
Wharton Data Science Finalist 

extracurriculars

q u a d  c h a r T

P R O J E C T  A B S T R A C T

Near Real-time speech correction using large language models

T i n g R a y  C h u n g
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Create a system that can generate
natural speech corrections using
voice cloning and equalization
techniques in near-real time

Evaluated with a Mean Opinion 
Score Survey

Framework

Engineering Goal Findings

Conclusions
Improved TTS model to
replicate user’s voice
Generate accurate synthetic
corrections under 2
seconds using algorithmic
and AI methods

Our algorithm significantly improves MOS
Across all generation lengths, higher quality
voice cloning

Corrected audio clips have
comparable ratings to the 

unmodified clips

●
●

●

●

➢
➢
➢

➢
➢

Optimizing Voice Cloning Performance
Choosing specific words for script

Maximize phoneme diversity
Increase frequently used words
Words around 3-4 syllables

Baseline: OpenAI’s ChatGPT 4-o
Known for human-like text
Script is not optimized for voice cloning

Generate Correction

Create dub using Coqui’s XTTS-V2
Scale generated correction volume 
to original audio’s volume

Adjusting Timbre
Take FFTs of each time frame of the
original and replacement audio
Equalize the replacement audio to
match original audio

Science Olympiad Exec, AAPIA Vice President, Playing Piano
for 12+ years, Conference publication in Taiwan and Montreal



The cryptographic schemes on which smart cards are reliant for secure transactions have been proven to be vulnerable to
side-channel attacks such as Differential Power Analysis (DPA). To prevent this weakness in common AES schemes,
previous methods include leak reduction and noise reduction, which are effective methods, but often end up power-
heavy and time consuming. Therefore, the objective of this study was to prevent DPA attack efficacy productively by
creating artificial noise in cryptographic operations and reducing repeated key usage, both established methods at
preventing DPA. I performed DPA once on the unaltered card, to provide a baseline to compare with the altered
algorithm, and tested the protection of artificial noise against key variation as well as both noise and key variation
against the control. In performing DPA, the chip’s electromagnetic emissions were recorded with a probe, and the waves
were visualized and processed using an oscilloscope. The resulting correlation between the obtained value and the
actual cryptographic key was reduced by 13%. This has larger implications for internet security, especially in systems that
use smart cards or integrated microcontrollers that rely on cryptographic algorithms for data security, namely contactless
payment cards, identification cards, and radios, to name a few. Since cryptographic attacks and algorithms will continue
to evolve with computational advances, such as the onset of widespread quantum computer use, it is important to adapt
defense measures to newer security risks. This may include examining how quantum-integrated algorithms influence DPA
resistance, whether they are protecting or targeting data. 

q u a d  c h a r T

awards 3rd Place Engineering @ WESEF, JSHS Regional Finalist, 2nd Place
Computer Science @ Somers Science Fair

extracurriculars Science Olympiad Competitor, SummerTech Counselor

P R O J E C T  A B S T R A C T

Minimizing Differential Power Analysis risks on smart cards: an
engineering approach to artificial noise and key variation

K a t h e r i n e   E v a n g e l i n o s

2 5 T H  H O R A C E  G R E E L E Y  S Y M P O S I U M                                                                                                                         P A G E  4 9



Lung adenocarcinoma patients treated with 1st and 2nd generation epidermal growth factor receptor (EGFR) Tyrosine
Kinase Inhibitors (TKIs) almost inevitably develop resistance to treatment, with the EGFR T790M mutation accounting for
60% of resistance cases. To better understand the biophysical mechanisms of this resistance, we combined Ordinary
Differential Equation (ODE) modeling with Cox regression analysis. We hypothesized that conversion rate from drug-
sensitive to drug-resistant states would be the key parameter driving resistance. An ODE model describing the
longitudinal macroscopic evolution of drug-sensitive and drug-resistant cancer cell populations was developed and
coupled with Cox regression to find the relationship between model parameters and progression-free survival in a patient
cohort. The model was fit to digitized tumor growth curves using the Limited-memory Broyden-Fletcher-Goldfarb-Shanno
Bound-constrained (L-BFGS-B) optimization algorithm. To expand the cohort, three synthetic patient cohorts (N=600
each) were generated through systematic parameter perturbation in simulations. Cox regression analysis revealed that
resistant cell growth rate was the strongest predictor of relapse (Hazard Ratio [HR]=2.66, p<0.001), followed by
conversion rate (HR=2.28, p<0.001) and sensitive cell growth rate (HR=2.09, p<0.001), only partially supporting our
hypothesis. Treatment efficacy positively correlated with faster relapse (HR=1.64, p<0.001) and conversion rate (r=0.91),
suggesting aggressive treatment may accelerate resistance. Our results indicate therapeutic strategies should focus on
controlling resistant cell proliferation and minimizing conversion rather than maximizing treatment intensity.

awards 1st place in Bioinformatics at Somers, JSHS Nationals 2nd Runner-Up, 2nd place in
CBIF at WESEF, NYSSEF Finalist, 2x USABO Semifinalist, 3x AIME Qualifier

extracurriculars Livestreaming Math, Growing Algae, Morning Announcements

q u a d  c h a r T

BIOPHYSICAL DRIVERS OF ERLOTINIB RESISTANCE: COX REGRESSION ANALYSIS
OF GROWTH DYNAMICS IN T790m-MUTANT LUNG ADENOCARCINOMA

W a r r e n  F u

P R O J E C T  A B S T R A C T
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Equine colic is defined as abdominal pain in horses and is commonly caused by issues in the gastrointestinal
system; however, this definition is broad, leading to a large range of severity across cases. A handful of studies
have looked at the relationship between the environment and colic, but no specific research has been done on
the environmental temperature’s effect on severity, so understanding of the relationship between the environment
and colic remains incomplete. Veterinarians across locations in the United States were contacted to provide the
location, date, severity, and results of colic cases that occurred in between September 2022 and November
2024. Severity was put on a scale of one through five with one as mild and five as severe and each of the five
levels were given descriptions. Then, the NOAA weather database was used with the locations provided to find
the average temperature for each day a case occurred. It was found that as the environmental temperature
range increased, the severity of colic cases increased as well. However, a significant increase in temperature
only occurred between severity levels one and five as well as severity levels two and five with p-values of 0.025
and 0.001, respectively. From these results, it was concluded that there is a partially significant correlation
between average daily temperature and the severity of colic clinical signs which means it is likely that daily
temperature can cause colic cases to become more severe.

q u a d  c h a r T

awards 3rd Place in Animal Science at Somers, 2nd Place in Animal Science at
WESEF, International GENIUS Olympiad Finalist 

extracurriculars Competitive Horseback Riding through USEF and IEA, Creative Writing, Veterinary
Shadowing, Therapeutic Horsemanship Volunteer, Barn Working Student

P R O J E C T  A B S T R A C T

The Effect of Environmental Temperature on Equine Colic Severity:
Understanding Clinical Sign Variation 
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 Over 33 million Americans live with life-threatening food allergies, with strict allergen avoidance and symptomatic
treatment being the standard care . However, this approach often leads to significant stress due to the risk of accidental
exposures. Oral immunotherapy (OIT) has emerged as a promising treatment, particularly for pediatric patients, though
adverse events remain a concern. Given the rising prevalence of food allergies , improving OIT's safety and efficiency is
crucial. This study investigated the potential of antihistamines to reduce adverse events and enhance the OIT process.
Using pre-existing, confidential patient data, we divided participants into two groups: a control group (no antihistamines)
and an experimental group (antihistamines administered during OIT). Data collected included age, gender, time to the
minimum maintenance dose (3 peanuts), and significant adverse events. The results demonstrated that antihistamines
significantly reduced the time to reach the maintenance dose and decreased the frequency and severity of adverse
events. These findings suggest that antihistamines improve both the safety and efficiency of OIT. Incorporating
antihistamines into OIT protocols could create a safer, more effective path to food desensitization, benefiting children
with life-threatening allergies. Future research should explore variables such as age to optimize OIT outcomes for diverse
patient populations. This personalized approach could further refine protocols, improving safety and acceptance of OIT
in clinical practice.  

awards 3rd place in Medicine and Health at Somers 

extracurriculars Chappaqua Volunteer Ambulance Corp Aider, White Plains Hospital
Volunteer, 914 Cares Junior Advisory Board Member, Quaker Notes

q u a d  c h a r T

Optimizing Oral Immunotherapy for Peanut Allergies: The Role of
Antihistamines in Minimizing Adverse Events and Treatment Duration

Z o e  G o l u b
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fdfasfaf here 

q u a d  c h a r T

awards Type Here

extracurriculars Type Here

PROJECT TITLE: Oyster Reefs as Natural Breakwaters Mitigate Shoreline Loss and Facilitate
Fisheries enter words here

k e v i n  g u o   

P R O J E C T  A B S T R A C T
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The use of therapeutic siRNA to silence genes in a sequence-specific manner has been limited by its need for delivery to
target cells. However, while antibody-mediated siRNA delivery shows promise as a delivery mechanism, discovery of
extrahepatic ligand-receptor systems remains an ongoing challenge. In this study, we evaluated the effectiveness of AbA,
a muscle-specific antibody, for siRNA delivery by conjugating to a muscle-targeting siRNA (siRNA1) and analyzing the
knockdown and binding of AbA-siRNA1 conjugates in vitro. Furthermore, we investigated the use of differentiated C2C12
cells as a myotube model by evaluating the expression of an antigen typically only found on myotubes (AgA). Using RT-
qPCR to determine mRNA levels, knockdown activity of AbA-siRNA1 was compared to that of siRNA1 alone and isotype-
siRNA1 to evaluate the impact of conjugation on RNAi. Flow cytometry was then used to assess cell binding and quantify
AgA expression of differentiated C2C12 cells. AbA-siRNA1 was found to efficaciously knock down the target gene in a
dose-dependent manner with similar potency to the controls, suggesting that conjugation did not affect knockdown.
Additionally, conjugates showed specific binding with high affinity to AgA. However, binding was slightly less potent
compared to AbA alone; this was speculated to be caused by the relatively high drug-antibody ratio. Finally,
differentiated C2C12s were found to express AgA to a higher extent than undifferentiated cells, indicating endogenous
expression. In future studies, AbA could be a compelling candidate for muscle-targeted siRNA delivery, while
differentiated C2C12s could be used to better represent in vivo skeletal muscle conditions.

q u a d  c h a r T

awards ISEF Finalist, 1st Place in Medicine and Health (WESEF), 1st Place in Medicine and Health
(Somers), Honorable Mention (American Society of Human Genetics Essay Contest)

extracurriculars Student Researcher (Regeneron Pharmaceuticals), Vice President (Biotechnology Club), President
(Chinese Club), Greeley Tennis (JVA), Executive (HOSA), Co-Founder (Greeley Soles4Souls)

In Vitro Validation and Characterization of Muscle-Specific
Antibody-siRNA Conjugates for Targeted Delivery of siRNA

                       K e v i n  G U O

P R O J E C T  A B S T R A C T



 Pipes are needed to transport essential materials like water, steam, air, petroleum products, and more. The
deterioration of these pipes requires inspection robots capable of accessing the interior of pipes to prevent failure.
Previous pipe-climbing robots have been designed with 4 properties in mind; adaptability, speed, flexibility, or low
weight but rarely have all four. The hypothesis for this project was that, by combining motorized wheels and a
tensegrity structure, a robot could satisfy all four of the engineering goals. This was accomplished by attaching
wheeled components to the nodes of a 3-bar tensegrity structure with the anterior half being motorized and the
posterior half passive, acting as a stabilizer. Additionally, the equilibrium form of the structure was designed to be
larger than the pipe, such that the structure provides friction with the pipe. The robot’s ability to climb was tested
inside pipes of 4, 6, 8, and 10-inch diameter in horizontal and vertical orientations. The robot was able to climb in all
pipes in the horizontal orientation with an average speed of 15.6 cm/s and all but the 4-inch pipe in the vertical
orientation with an average speed of 11.8 cm/s. The robot was lightweight at 132g without its tether and 163g with
its tether. The main limitation of this robot is that pipes must be shut down and emptied for inspection. Future
research could overcome this by applying tensegrity structures to exterior pipe climbing.

awards Visionary Engineering Award, The David M. Holmes WESEF Engineering
Innovation 4th Place Award, Science Olympiad States 1st, 3rd, & 4th. 

extracurriculars Robotics Club, Science Olympiad, Space Initiative

q u a d  c h a r T

P R O J E C T  A B S T R A C T

PROJECT TITLE: Climbing in diverse pipes with a
 wheeled, soft tensegrity robot

B e n j a m i n  H a r r i s
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Molybdenum disulfide (MoS2) is a 2D material widely studied for its direct bandgap at the monolayer scale
and excitonic photoluminescence. A largely unexplored property of 2D materials is the ability of their excitons
to couple with external molecules, which would change the emission spectrum. Exciton coupling could
potentially be exploited to create more efficient room temperature single photon sources. These single photon
sources would make quantum computing considerably faster and more efficient. In this study, MoS2 was spin-
coated with Cy5 fluorophores and observed with angled PL, where the excitation laser was directed at a
shallow angle to the sample. Although the PL spectra of the coated MoS2 were weaker than the bare MoS2
spectra, the weakness could not be entirely attributed to coupling because the Cy5 may have photobleached
and prevented the MoS2 from emitting light. Some of the coated MoS2 spectra exhibited peak splitting, but
peak splitting was not seen in all of the spectra, probably because of the imbalance between the
concentration of unbleached Cy5 and excitons within the MoS2. This imbalance would cause the coupled
emissions to be overpowered by standard emissions from the MoS2 and Cy5. Overall, our findings suggest that
there is exciton coupling between the MoS2 and Cy5. 

q u a d  c h a r T

awards BASF Expanding Knowledge in Science Award (WESEF), AIME Qualifier

extracurriculars Violin, Science Olympiad Exec, Track and Field, AAPIA, Robotics, Tutoring

P R O J E C T  A B S T R A C T

Improving single photon sources with a 2D material: The Influence of
Cy5 Exciton Coupling on the Photoluminescent Emission of MoS2

A l b e r t  H u a n g

2 5 T H  H O R A C E  G R E E L E Y  S Y M P O S I U M                                                                                                                          P A G E  5 5



 Electric grids power modern civilization and are highly inefficient, leading to energy loss, unnecessary greenhouse gas
emissions, and higher costs. This study explores a quantum computing-based algorithm to enhance energy distribution, to
evaluate the application of quantum computing techniques in optimizing energy distribution and improving grid
performance. To achieve this, a Trainable Fidelity Quantum Kernel was constructed using the ZZFeatureMap and
optimized by the SPSA algorithm. This kernel was used to train QSVC for binary classification of energy usage with
controls including a reduced dataset of 100 samples. In the time-series data analysis, a VQC was implemented with a
TwoLocal ansatz of three qubits with minimal repetition to handle this task efficiently. In addition, for energy optimization,
a quadratic program was formulated using Docplex and solved by QAOA with the COBYLA optimizer, adjusting
parameters concerning feasibility. The model was able to detect every scenario that needed optimization with a
sensitivity of 1.0. It also showed great performance in correctly classifying when optimization was unnecessary, with a
specificity of 0.9375. From this, quantum models show immense potential to enhance grid performance directly by
preventing blackouts, reducing energy waste, and lowering costs associated with it. These improvements have the
potential for scalability to benefit both local and global energy infrastructures. To build upon what I have accomplished,
studies should focus on utilizing larger datasets and considering renewable energy sources. Furthermore, advancing
nascent quantum hardware and algorithms will refine these models for practical deployment in energy systems. 

awards Visionary Engineering Award WESEF, 3rd Place Somers
Science Fair in Engineering

extracurriculars Swimming

q u a d  c h a r T

 Quantum Approach for Energy Distribution Optimization

a d a m   K a m a l
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Set up
a. Data Set + Computer

Data Preprocessing
a.
b.

Training
a. QKT + QSVC

Testing algorithm against classical

Data Cleaning, encoding, scaling
Label Creation

General Problem: Despite 90% of countries utilizing electric grids,
the U.S. loses 5-10% and less developed areas 30% of generate
energy
 Specific Problem: Current implementations struggle with larger
data sets 
Aim and Novelty: Develop a quantum based machine learning
framework that leverages QKT and QSVC for greater results than
classical. 

Electric Companies + Governments need
implementations that improve with larger data sets
This can have the effect of:

Cutting Electricity Prices - .5 cents per kWh
Reducing Unnecessary Greenhouse Gas
Emissions

Methodology

Why Does this Project Matter? Data and Results

Conclusion and Impact

QSVC Sensitivity: 1

QSVC Specificity: .9375

1

2

3

4



q u a d  c h a r T

awards New York State JSHS FINALIST, NYSSEF Finalist
Honorable Mention, WESEF Finalist

extracurriculars  Nursing Home Volunteer, CVAC Memeber, Teen of
Impact Leader, ESL Teacher, Co-Captain of Debate

P R O J E C T  A B S T R A C T

Fibromyalgia affects 480 million people worldwide and is diagnosed through symptomatic assessments, which lack
consistency, particularly in male patients. This study aimed to identify biomarkers for fibromyalgia using Limma Voom, a
method optimized for large and broad expression ranges. This study predicted that HTR2A and COMT genes and Neuronal
signaling pathways would be the most enriched in the Fibromyalgia group and the protection. The fibromyalgia group’s
structure looked at over- and under-expressed gene dysfunction and the distinction between males and females. In contrast,
Protection is structured with over-expression in control and under-expression in fibromyalgia patients, and a distinction
between males and females. Differential Expression Analysis identified RN7SL1, SNORD17, and SNORA73B as significantly
expressed in both fibromyalgia and protection groups (and respective subsets), suggesting these biomarkers are not gender-
specific. Pathway Enrichment Analysis (PEA) revealed the neuroactive ligand-receptor interaction as the most enriched
pathway, while Gene Set Enrichment Analysis highlighted neurodegenerative and immune response pathways in
fibromyalgia. Protective pathways included (NETS), immune response, and mitochondrial dysfunction. Gender differences
were evident, with males enriched in axon guidance and females in chemokine signaling and neurodegenerative pathways.
These findings underscore critical processes underlying fibromyalgia and highlight potential biomarkers for diagnostic and
therapeutic applications. Future research should validate and asses these biomarker through clinical factors. 

Leveraging R for Enhanced Detection in Fibromyalgia: Identifying key biomarkers
through a novel application of Differential expression Analysis DEA- Limma Voom

R i s h i  K u m a r
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According to an annual survey, video games are one of the most popular hobbies in the United States. Along
with this rise in popularity, there has been an increased effort to make video games more accessible for
everyone, specifically for those with disabilities. Though physical barriers have been explored among college
gamers with disabilities, there is limited research on the psychological and emotional barriers that gamers
with disabilities face. Our study aims to examine how video games impact college students with disabilities
in the areas of benefits, barriers, and accessibility. We conducted 3 focus group interviews with college
students (n=12). Semi-structured questions were centered around the three areas. Data analysis was
conducted based on reflexive thematic analysis and we utilized the Self-Determination Theory to explore
motivations behind gaming. We identified three themes: (1) benefits, with sub-themes of social benefits,
symptom relief, and skill improvement (2) barriers, with sub-themes of intrinsic barriers of physical, cognitive,
and mental barriers; and extrinsic barriers of gameplay and environmental barriers (3) accessibility, with sub-
themes of in-game and external/hardware features. The findings can be applied to video games by
developers to make gaming more accessible for those with disabilities and enhance the experience for
everyone. These three themes shed light on how gaming can improve the well-being for those with
disabilities. Overall, this study provides unique insights on the benefits, barriers, and accessibility features of
video games experienced by college aged students with disabilities. 

awards Somers Science Fair 1st place in behavioral sciences

extracurriculars Mathnasium tutor, volunteer at Maria Fareri Children’s
hospital, SHARE Casa ESL tutor, crochet club member, piano
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https://www.flaticon.com/free-icon/video-game_40216
31 https://www.flaticon.com/free-icon/video-game_4

021631

Benefits, Barriers, and Accessibility in Video Games: 
A Focus Group Study of College Students with Disabilities  

E v e  L a n s f o r d

3 focus groups, 60 minutes each
Participants were in college/graduate
school, have a disability, and have
experience playing video games 
Reflexive thematic analysis used for
analysis 

Read through focus group transcripts
and extracted themes and codes 

Using gaming as a tool to help students with disabilities
Improve their social skills, provide symptom relief, and
improvement skills 

Addressing barriers and accessibility features described could
improve gaming experience for those with disabilities

Could increase benefits described 
Lead to more inclusive gaming

Methodology

Research Question Results

Interpretation and Conclusion

       Research questions: 
Q1. What are the perceived
benefits of gaming? 

Overview: Video games are a popular
hobby in the US, and the primary age
group is college students. Recently,
there’s been an increased effort to
make video games more accessible for
those with disabilities. The goal of this
project was to explore how video
games impact college students with
disabilities. 

Q2. What challenges hinder
gamers with disabilities from
fully enjoying the experience? 
Q3. What accessibility options
are most desired or used by
gamers? 

Figure 1: Main themes and
sub-themes derived from the

interviews 

https://www.flaticon.com/free-icon/video-game_4021631
https://www.flaticon.com/free-icon/video-game_4021631
https://www.flaticon.com/free-icon/video-game_4021631
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Zooplankton are magnificent organisms that help maintain the stability of marine ecosystems. As of recently,
there have not been updated studies on the usage of Neuston nets tracking zooplankton, leaving a gap in the
research. We aimed to establish a relationship between salinity and temperature and the abundance of
zooplankton in specific locales. Our primary means for getting data was our deployments of the Neuston net
we had aboard the ship. The Neuston net was performed to collect hands-on, real time data of the
zooplankton. We did not find a sufficient relationship between temperature and abundance. However the data
I collected showed relativity between the salinity and abundance as the salinity was statistically inconsistent.
This created a somewhat gap in my research as I must now aim to further research salinity and its relationship,
hopefully in an area with consistent salinity. We concluded that there is more of a correlation between
temperature and zooplankton and that when there is an increase in temperatures (usually lingering around 24-
25 degrees C), there should be more zooplankton in the neuston. This research is becoming more applicable as
our Earth’s oceans are rising and heating. Climate change upon us and zooplankton play a major role in
monitoring these changes. To stray away from zooplankton research would be to danger our ocean
environments and endanger the species we rely so heavily on.

q u a d  c h a r T

awards 3rd Place Environmental Science at Somers Science Fair
and 4th Place Environmental science at WESEF

extracurriculars Event assistant at World Cup Gymnastics, animal shelter
volunteer, babysitter, and enjoys listening to music in free time. 

P R O J E C T  A B S T R A C T

zooplankton off the northeast coast: a study on their abundance
in relations to ocean conditions

M e r e d i t h  L e v i n e
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 Pancreatic ductal adenocarcinoma(PDAC) is an extremely deadly malignancy with a survival rate of less than 10%.
Current PDAC diagnostic and therapy techniques are not very effective and there is currently no available PDAC
theranostic. Theranostics are targeted and combine diagnosis and therapy into one pharmaceutical. 89Zirconium-Anti-
CEACAM6 is a potential theranostic that targets CEACAM6, which is overexpressed on PDAC tumors. The goal of the
study is to find the target binding fraction(TBF) of 89Zr-Anti-CEACAM6 to CEACAM6 using Ni-NTA bead based binding
assay. The Ni-NTA beads were coated with CEACAM6, and then Anti-CEACAM6 was radiolabeled by DFO chelated
89Zr. 89Zr-Anti-CEACAM6 was added to all of the study arms. The beads and supernatant were isolated and the
radioactivity was measured with a gamma counter. The TBF was calculated by dividing the amount of radioactivity on
the beads by the radioactivity in the supernatant. It was found that the average TBF was 3.69%, the blocked TBF was
4.46%, and there was 2.22% non-specific binding. Dissociation of 89Zr-Anti-CEACAM6 was the likely reason behind
the low TBF, as 89Zr-DFO can be unstable during experimentation. The dissociation would have resulted in Anti-
CEACAM6 and 89Zr separating, as a result 89Zr was no longer able to bind to CEACAM6. Due to the low TBF of 89Zr-
Anti-CEACAM6-89 to CEACAM6, future research should look into the optimization of the radiolabelling reaction and
the use of a different radionuclide such as 64Cu, which is used in theranostics for prostate cancer.

awards NYSSEF Finalist and Honorable Mention, NSPA
Pacemaker US Final 8

extracurriculars Soccer, Violin, Science Greeley, Table Tennis, Hiking

q u a d  c h a r T

Evaluation of the Target Binding Fraction of [89Zr]Zr-Radiolabeled Anti-
CEACAM6 for Future Pancreatic Ductal Adenocarcinoma Theranostics

S a m u e l  M u l l e n
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Mild Cognitive Impairment is a transitional stage for more severe conditions like Dementia and Alzheimer’s disease, and
previous research has shown that memory training exercises have shown promise in mitigating symptoms. We hypothesize
that the use of a digital platform for repetitive face-name pair recall– FNAME-CogniFuse–will significantly improve
memory retention in cognitively healthy individuals.The platform’s training model involved three key stages: an Encoding
phase where participants learned face-name pairs, a 15-minute Break phase for memory consolidation, and a three-part
Recall phase to test associative memory, free recall, and confidence ratings. A structured training program using FNAME-
CogniFuse was conducted with 24 participants under 18. The results demonstrated an average of 34% overall increase in
memory recall accuracy (p-value of .0017) from the baseline to the final session. In recognition accuracy, we observed a
36% improvement (p = 0.0014). Free recall accuracy showed an 11% decline, though it was not significant. Answer
confidence increased by 48% (p = 0.003). Notably, demographic analysis revealed a 59.63% average increase in memory
scores for White participants and a 23.79% average increase for Asian participants, though this difference was not
significant. The results revealed that the platform effectively enhances associative memory and answer confidence,
suggesting its potential as an accessible cognitive training tool. Therefore, the FNAME-CogniFuse platform has
significant potential as both an at-home cognitive training tool for healthy individuals and, with further validation, a
clinical tool for MCI patients. 

q u a d  c h a r T

awards 1   Place Medicine (Somers), 3  Place Medicine (WESEF),
International Research Olympiad Semi-Finalist 2025

st rd

extracurriculars EMT at CVAC & Youth Corps Member, “Enchords” Acapella Group,
Sailing Instructor & Racer, Burke NeuroAcademy 

Validating a Novel Digital Face-Name Platform for Memory Enhancement in the
Cognitively Healthy: A Baseline for Mild Cognitive Impairment APPLICATION

                   S t e l l a  M y e r s
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Wasted food materials contribute heavily to the environment's declining condition. Upcycling cheese whey permeate
for the recovery of galactose and ethanol as an individual food ingredient has been researched however, our
understanding regarding galactose remains incomplete. The research goals were to discover the optimal settings
for process parameters during simultaneous hydrolysis and fermentation to maximize the recovery and purity of
galactose. JMP 17.0 (SAS institute) software was used to create regression models using a significance level of <
0.05 to understand the impacts of the individual process parameters on galactose. The first regression model was
made with the purpose of explaining the individual effect of enzyme/substrate ratio (IU/g lactose), inoculation rate
(log CFU/mL), and time (days) on final recovered galactose levels at 30 degrees Celsius and an initial lactose
concentration of 84.47 g/L. An additional column defining a new dependent variable labeled “galactose purity”
was created to support or refute the second hypothesis. A second regression model was made based on the
galactose purity column. When comparing the baseline control settings with the optimal parameter settings found, it
was determined that a 23.42% increase in galactose recovery is possible. With optimal process parameters,
galactose can continue to be produced at higher levels, contributing to the exploitation of applications including
individual galactose as a sweetener in the food industry and as an aid in the production of biofuel. 

awards 2nd Place Biochemistry (WESEF) & George D.
Yancopoulos Young Scientist Award (WESEF)

extracurriculars Track and Field - Varsity Golf - Speech and Debate

q u a d  c h a r T

P R O J E C T  A B S T R A C T

Assessing Process Parameters for the Simultaneous Hydrolysis and Fermentation of
Upcycled Cheese Whey Permeate: Recovering galactose as a food ingredient
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In NY, Jamaica Bay estuary’s wastewater treatment plant (WWTP) was found to contribute 89% of 15,785 kilograms per
day of nitrogen being loaded into the estuary. The WWTP in Jamaica Bay has been undergoing constant upgrades for
decades, with the most recent one finished in 2018, installing specific technology for nutrient removal. However, our
understanding of how much these upgrades have actually benefited Jamaica Bay remains incomplete. In this study, we
will analyze dissolved oxygen levels in order to find the effect of the WWTP on the health of the estuary. All data came
from the New York Department of Environmental Protection (NYDEP), collected using Winkler’s Titration and analyzed
using linear regression analyses. We then calculated oxygen saturation values in order to evaluate how much respiration is
being performed by finding apparent oxygen utilization (AOU) values. A significant decrease in AOU values were found
(p = 2.33E-06), suggesting a shift from cellular respiration to photosynthesis and an increase in dissolved oxygen in the
water. From the data set provided by the NYDEP, dissolved oxygen levels were found to increase over time (p = 3.08E-15).
Therefore we conclude that the WWTP upgrades were successful in decreasing nitrogen inputs and increasing the level of
dissolved oxygen present in the water. All around the world, this research can be used to decrease pollution in bodies of
water around the world. Our research will help us combat global climate change and take us one step closer to
achieving a healthier environment.

q u a d  c h a r T

awards NASA Earth System Science Project Award

extracurriculars Tutoring, field hockey, Sustainability Advisory Board

P R O J E C T  A B S T R A C T

Improving aquatic health: Wastewater treatment plant upgrades
and their influence on dissolved oxygen in a ny estuary

K a t h l e e n   p a s k o w i t z
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Background: Although kidney transplant recipients (KTRs) who are immune compromised have been reported to be at high
risk of acute adverse COVID-19 outcomes (i.e., mortality and critical illness), long-term outcomes of KTRs after COVID-19
are unknown. Methods: This study retrospectively evaluated 1,815 KTRs in the Montefiore Health System from January 1,
2016, to January 12, 2024. COVID-positive patients were identified with positive polymerase chain reaction (PCR) tests,
while COVID-negative patients served as controls. The control group established baseline results for comparison. Final
matched cohorts, adjusted for observation time, consisted of KTR with COVID-19 (n=510) and matched KTR without
COVID-19 (n=510, controls). Primary outcomes included all-cause mortality and changes in estimated glomerular filtration
rate (eGFR) from 30 days to 3.5 years after the index date. Kaplan-Meier survival analysis and Cox proportional hazard
ratios assessed mortality risk. Generalized estimator equations were used to evaluate changes in eGFR over time. Results:
No significant difference in long-term all-cause mortality (aHR=0.66, p=0.057) was observed between groups. However,
eGFR declined significantly more in KTR with COVID-19 (-1.80 units/year [–2.45, –1.15], p<0.001) than in non-infected KTR
(-0.98 units/year [–1.50, –0.46], p<0.001). Conclusion: SARS-CoV-2 infection was associated with an accelerated decline
in eGFR with follow-up time up to four years post-pandemic, suggesting significant long-term implications for graft
health. These findings underscore the importance of vigilant monitoring of kidney function post-COVID-19 in this
vulnerable population.  DOI: Diagnostics 2025, 15(9), 1091; https://www.mdpi.com/2075-4418/15/9/1091/review_report

awards 2025 Wharton High School Data Science Competition
Finalist, Published Author in Diagnostics

extracurriculars Research intern at Albert Einstein College of Medicine, Book Donation
Association club (club founder) at Horace Greeley High School

q u a d  c h a r T

P R O J E C T  A B S T R A C T

Long-term Effects of COVID-19 on Kidney Transplant Patients: 
A 3.5-Year Post-Infection Analysis
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Pneumatosis Intestinalis (PI) affects 0.03% of the world's population, but has a mortality rate of 37% .
Researchers have previously found that PI may be caused by pre-existing conditions that cause trauma to the
pediatric body. Searching for these pediatric conditions that have a higher rate of leading to dangerous
outcomes in PI has yet to be done, which led to the aim of this project.  A search on pubMed with the key
words “pneumatosis intestinalis pediatric” with fitting filters. Data was recorded in excel under 24 different
variables that ranged from pre-existing conditions to outcomes of PI. 3 variables were excluded for insufficient
data. The rest were put into RStudio and analyzed using the chi-squared method. Our results showed that there
was no significant correlation between any conditions and outcomes; none of the pre-existing conditions had a
p-value below 0.05. The specific outcomes tested were death and surgical intervention, the more concerning
variables. We concluded that there are most likely no pre-existing conditions that will lead to PI. This finding
takes stress off of doctors and patients because it means that having a certain condition doesn’t necessarily
mean they have a higher chance of developing PI. By learning which conditions have a higher chance of
leading to secondary PI, which is more fatal, earlier actions can be done to manage the patients. This novel
way of studying PI can advance pediatric management on a universal scale.

q u a d  c h a r T

extracurriculars
Mt. Kisco Volunteer Ambulance corps, Captain of Varisty
Field Hockey, Hostess at The Kittle House, Executive position
of SHARE, Volunteer of New Castle Field Hockey

P R O J E C T  A B S T R A C T

Pre-Existing Conditions as Predictors of Pneumatosis Intestinalis in
Pediatric Patients: A Systematic Review
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The sandwich enzyme linked immunosorbent assay (sELISA), statistically, has the highest precision, sensitivity,
and specificity of all discovered methods of pathogen identification. The sELISA involves two antibodies, a
capture and secondary, both of which bind to an analyte, typically an antigen-- forming a sandwich. An
enzyme conjugated to the secondary antibody is activated by the bind, metabolizing a chromogen in the
solution, producing a visible color output. This study uses the fundamental concept of a buffer-based reaction
to store the analyte within the well coating. By providing an improved method of the sELISA as a model,
eventually, it will undergo further optimization, lowering in costs while retaining its gold-standard sensitivity and
specificity. Changes were tested in “tandem trials” to determine whether the capture had adhered to the
buffer, bound to the analyte, and remained conjugated to produce a visible output. Three of three tandem
trials had an accurate sensitivity bound. The amount of time or resources saved was negligible, dropping below
statistical significance with an average value of 14.2% against the required 16% of standard sELISA efficacy.
However, all specialized accessory salts and acid for the secondary antibody can be replaced by sodium or
removed entirely from the coating. With a greater number of concentration trials, statistically valid optimization
could be achieved, revolutionizing both the sELISA and diagnostic procedures for everyone.

extracurriculars

q u a d  c h a r T

Optimizing the Sandwich ELISA: Subtracting the Secondary Antibody
While Retaining Precision

H a d r i a n  S a n d t
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Car Club, Daguerreotype Restoration, Game Design



The male to female ratio of Autism Spectrum Disorder (ASD) diagnoses is currently 4:1. Many female ASD patients deal
with misdiagnosis or underdiagnosis, making it harder for patients to receive adequate and effective treatment. Current
diagnostic criteria for ASD gravitates toward male data , which raises the question of efficacy of pre-existing diagnostic
criteria. This study identifies a current gap in pre-existing diagnostic questionnaires such as the Autism Diagnostic
Observation Schedule (ADOS-2), which are not able to sufficiently capture the social camouflaging behaviors exhibited
by female ASD patients. An in-depth literature review of symptoms more present in females than males was conducted,
including a meta-analysis of symptoms that would be categorized under “Camouflaging Symptoms”. 
Across all four domains (Total Score, Communication, Social Affect, and Stereotypical Behavior), there were no
significant differences found between male and female scores (p-value>0.05). Although the number of males was over
eight times more than the number of females for each domain, the standard error was double in the female group
compared to males. This fluctuation in the female scores could be attributed to the “Camouflage Phenomenon”.  
Additionally, the lack of significance could indicate that the ADOS-2 fails to accurately represent the female
presentation of ASD symptoms. Future research should determine where modifications to the ADOS-2 are necessary to
be able to more accurately capture female-specific ASD symptoms. 

q u a d  c h a r T

awards Somers 2024 2nd Place (BES); WESEF 2025 1st Place (BES) & The
Transforming Lives Award for advancements in Autism research.

extracurriculars

Varsity Softball; Mental Wellness Club, President; PJLC at the Northern
Westchester Hospital, Advisory Board; Colorful Minds (art program for kids),
Founder; NAMI Next Gen Council Member; Work2BeWell National Student Advisory
Council Member; Letters for Rose Club Member

P R O J E C T  A B S T R A C T

Exploring Gender Differences in Autism Spectrum Disorder Diagnosis:
Analyzing Social Communication and Repetitive Behaviors in the ADOS-2
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New thousand-qubit quantum systems represent a major advancement over previous quantum devices, significantly
increasing computational potential. However, these systems still face fundamental challenges, particularly noise, which
limit their practical usability. Despite their size, they remain incapable of supporting full quantum error correction (QEC)
methods, necessitating the use of quantum error mitigation (QEM) strategies to improve computational fidelity.  This
paper introduces a novel technique that leverages Bayesian inference to improve the accuracy and precision of zero-
noise extrapolation (ZNE). By constructing a noise model of the ibm_kyiv quantum backend, a chosen quantum circuit
was simulated and a Gaussian probability distribution of expectation values at each noise level was generated. These
prior probability distributions were then used to correct the hardware trials performed on the ibm_kyiv quantum hardware
using Bayesian inference. It was found that the Bayesian updating ZNE technique produced expectation values with a
86% lower mean absolute error (MAE) compared to the standard procedure. This technique also achieved a 95%
reduction in variability and tightened confidence intervals while better fitting its extrapolation function. Based on these
results, it was concluded that integrating Bayesian inference with ZNE enhanced the accuracy and precision of quantum
computations on current NISQ quantum devices while not increasing quantum resource utilization. This technique offers a
crucial interim solution for improving the performance of quantum algorithms in the absence of full quantum error
correction, bridging the gap towards the realization of fault-tolerant quantum computing on future, larger-scale systems.

awards 3rd Place Computer Science (WESEF), 1st Place Computer Science (Somers
Science Fair)

extracurriculars Volunteer Firefighter at CFD, Track & Field (Winter/Summer), Cross Country,
Science Olympiad, Robotics, Tutor, Mathnasium Instructor
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A Combination of Bayesian inference with zero-noise extrapolation
for quantum error mitigation
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Introduction

Methodology

Results

Conclusion

Quantum computers susceptible to
error from quantum noise
Techniques like zero-noise
extrapolation can reduce noise No
past studies have combined this
with Bayesian inference to improve
accuracy and precision

Created a noise model that almost exactly
 matched the ibm_kyiv quantum computer
 Ran 20,000 shots per noise level to use 
as priors 
Ran a trial with 9,000 shots per noise level on ibm_kyiv
Used the priors from the simulation to improve the points
gathered from ibm_kyiv

87% Reduction in MAE

> 95% Reduction to standard 
deviation at all points
93% improvement to confidence interval
Supports hypothesis

Better fault-tolerance necessary for practical quantum
computing
Fault tolerant quantum computing will revolutionize many
fields

Medicine, materials science, environmental science, etc.
Future research should look into the usage of different
prior generation methods ensuring scalability

Raw = 1.2612
Corrected = 0.9151
Noise-free = 0.955



Age-related macular degeneration (AMD) accounts for nearly 9% of all cases of blindness. Dry AMD, the most common
form of AMD, is characterized by the formation of deposits within the retina known as drusen. Identifying factors driving
dry AMD progression depends on the ability to accurately and efficiently quantify drusen. Recent research has shown
that retinal pigment epithelium (RPE) curvature can be used to differentiate between eyes with early and late stage
AMD. In this study, we developed a technique to calculate RPE tortuosity, as a measure of RPE curvature, from optical
coherence tomography (OCT) data in the UK Biobank. An initial analysis of a dataset containing manually annotated
OCT scans (n = 85) revealed that RPE tortuosity was significantly greater in eyes with drusen (p=2.610-8). Additionally,
RPE tortuosity could distinguish between eyes with and without drusen with AUC = 0.916. Subsequently, tortuosity values
for all OCT images in the UK Biobank (N = 56,088) were computed and incorporated into a genome wide association
study (GWAS) to identify genetic variants associated with tortuosity. Our analysis identified genetic variants previously
associated with AMD such as CFH and ARMS2, as well as unknown variants related to photoreceptor layer thickness,
including RP1L1. This study introduced a novel technique to compute RPE tortuosity as a measure of RPE curvature,
provided statistical validation that greater RPE tortuosity corresponds to drusen presence, and identified genetic
variants that could be further studied to gain a understanding of drusen formation and avenues of therapeutic
treatment.

q u a d  c h a r T

awards 2  Place Somers Science Fair, 3  Place WESEF (Comp. Bio)nd rd

extracurriculars Violin, Track, Science Greeley, Table Tennis, Ping Pong

P R O J E C T  A B S T R A C T

 Automated Quantification of Drusen from Retinal OCT Scans
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SGLT2i is a popular treatment for diabetic kidney disease because it inhibits SGLT2, which contributes to kidney
damage. Similarly, KLF2 is known to reduce the progression of kidney failure. The two may have some unknown
relationship since they are on opposite sides of the eNOS gene: KLF2 upstream and SGLT2 downstream. We
hypothesize empagliflozin, a type of SGLT2i, will increase the abundance of KLF2. To test this, we gave diabetic
mice a dosage of either EMPA or water for eight weeks and then sacrificed them. We immunostained their kidneys
to see the abundance of KLF2, did PAS staining to determine the mesangial matrix index and quantify the amount of
kidney damage, and used weekly samples of urine to calculate the ACRs to see the kidney’s filtration abilities. The
EMPA group experienced an increase in KLF2 abundance as signified by the greater amount of fluorescence,
22.22%. Also, the mesangial matrix index decreased by 61.23% compared to the control after three weeks of the
treatment but the ACR data was inconclusive. KLF2 is associated with both a smaller mesangial area and with lower
ACR levels. Therefore, the fluorescence and mesangial matrix index indicate a greater amount of KLF2 within the
EMPA mice and support our hypothesis. Future research should continue exploring this relationship through other
means of KLF2 quantification to gain additional perspectives. These results gave us insights into the mechanisms by
which SGLT2i prevents kidney damage, making us one step closer to finding a cure to this debilitating condition.

awards 3rd Place Medicine & Health Somers, 3rd Place Medicine
& Health WESEF

extracurriculars Art student at ASL, Greeley swimming, political researcher

q u a d  c h a r T

P R O J E C T  A B S T R A C T

Investigating the Relationship Between SGLT2 Inhibitors and KLF2
Protein Levels in Diabetic Renal Pathophysiology
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EZH2 has long been implicated in tumorigenesis through its enzymatic activity, primarily via H3K27me3-mediated
silencing of tumor suppressor genes. Recent studies, however, suggest that EZH2 can also regulate cellular
processes such as EMT independent of its methyltransferase function. One such process involves the modulation
of SKP2, a key regulator of the cell cycle, which influences the stability of various proteins involved in EMT. While
the role of EZH2 in regulating EMT through SKP2 is emerging, the molecular mechanisms underlying this regulation
remain poorly understood. In this study, we aimed to explore the relationship between EZH2 and SKP2, focusing
on the methylation-independent functions of EZH2 in EMT regulation. We were able to validate previous literature
that associated increased levels of EZH2 and SKP2 with increased levels of the mesenchymal marker ZEB1 and
decreased levels of the epithelial marker Claudin-1. Interestingly, we found that there was an unexpected
increased p27 expression levels in the presence of SKP2. This alludes to a more complex EZH2-SKP2-CKI
regulatory mechanism that should be explored further. In addition to refining transfection protocols, future studies
should examine additional EMT markers, such as E-cadherin, N-cadherin, and Vimentin and explore the
modulation of CKIs p21 and p57. Investigating this pathway allows for the development of novel strategies for
inhibiting EMT and metastasis.

q u a d  c h a r T

awards  2nd Place in Cellular and Molecular Biology at WESEF

extracurriculars  The Greeley Voice, SHARE, Greeley HOSA, Varsity XC

EZH2 Modulation of EMT Expression Independently of Its
Methyltransferase Activity by Regulating SKP2 Protein Expression
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The discovery of Neptune-mass exoplanets that orbit closer to their host star than Mercury does to the sun is one of the
most important discoveries from NASA’s Kepler mission. Previous planetary formation models did not predict the existence
of these planets and their origins still remain hotly debated. A highly controversial exoplanet, Kepler-20g in the Kepler-20
system is a non-transiting Neptune-mass exoplanet. This study uses a novel approach, utilizing transit timing variations
and orbital resonances to clear up the confusion around the existence of Kepler-20g. Orbital resonances can be applied
to the Kepler-20 system along with using the masses and the distance of close approach of Kepler-20g on each planet,
the gravitational effect of Kepler-20g on each planet can be determined. The gravitational effect determined can be
combined with the number of close approaches of Kepler-20g with each planet to find which planet displays a transit
timing variation that can be detected. It has been found that Kepler-20c is the most gravitational affected by Kepler-20g
in one approach with a relative force of 21224.73. However, over a year, Kepler-20b exhibits the greatest gravitational
effect from Kepler-20g. This is because Kepler-20b has a shorter orbital period of 3.7 days compared to Kepler-20c’s
orbital period of 10.6 days, meaning that Kepler-20b will on average be closer to Kepler-20g. Kepler-20c exhibits a
greater gravitational effect in one approach due to its larger mass of 13.6±2.3 M  compared to Kepler-20b’s mass of
9.5±1.5 M . 

awards WESEF 3  place award in Physics and Astronomy rd

NYSSEF States Finalist and Honorable Mention

extracurriculars Rock climbing, Violin, Science Olympiad, FRC Robotics, 3d Printing,
Astronomy
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P R O J E C T  A B S T R A C T

Validating Kepler-20g Using TTVs and Orbital Resonances: 
A Comparative Study with TESS for Hidden Exoplanets
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Oligonucleotides, especially siRNAs, have been identified as a point of interest in recent research due to their capability for
precision targeting of “undruggable” targets. siRNAs, which are 19 to 23 nucleotide-long RNA duplexes, bind to and guide the
RNA Induced Silencing Complex (RISC) in the cytoplasm, leading to degradation of specific targeted mRNAs. Despite
advancements in oligonucleotide chemistry, delivery to extrahepatic tissues remains a challenge. Current FDA-approved
delivery systems such as lipid nanoparticles (LNPs) and trivalent GalNAc, primarily target the liver. Antibodies, however, are
emerging as a promising modality for targeted extrahepatic delivery of oligonucleotides. Antibody oligonucleotide conjugates
(AOCs) leverage antibodies' receptor-based uptake for precise delivery of siRNA to targeted regions of the body. However,
current chemistries for AOC generation are either inefficient or non-site specific. My research introduces a novel site-specific
conjugation technology for generating AOCs. This method combines an enzymatic transglutaminase reaction with an Inverse
Electron Demand Diels-Alder (IEDDA) reaction. Specifically, a tetrazine linker is added to the antibody via transglutaminase,
followed by purification through size exclusion chromatography (SEC). The siRNA is then conjugated to the antibody-linker
using IEDDA and purified with SEC, achieving an oligonucleotide to antibody ratio (OAR) of ~1, confirmed by UV-Vis and then
hydrophobic interaction chromatography. Aggregation was minimal (<5%), and endotoxin levels were low (<0.5 EU/mg). This
novel conjugation chemistry successfully generates AOCs, which will be tested in vivo for knockdown efficacy. Future
applications include applying this chemistry to generate other modalities such as antibody-tethered lipid nanoparticles (Ab-
LNPs).  

q u a d  c h a r T

awards NYSSEF Finalist (3rd Place in Biochemistry), WESEF (1st Place
in Biochemistry), ISEF Finalist

extracurriculars HGHS Speech and Debate Team Co Captain, Cooks in free time

Generation of Antibody Oligonucleotide Conjugates Using a novel
conjugation chemistry
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The COVID-19 pandemic has resulted in notable changes to the number of new cases and death rates of tuberculosis
patients. Approximately 4.1 million of tuberculosis cases in 2022 are either undiagnosed or not counted in official
statistics. Since the number of TB cases and deaths is predicted to rise over the coming years, developing an accurate
test for patients is crucial during the COVID-19 pandemic. Those with vitamin D deficiency are more likely to die if their
cases are misinterpreted. During the pre- and post-pandemic periods, they never used applied machine learning to
diagnose and detect sensitivity for tuberculosis patients with vitamin D deficiency. My hypothesis is that the algorithm
employed in this work is predicted to provide a reliable and efficient method for identifying TB cases in the post-
pandemic period. I trained two models using two different datasets that I collected. One covered the time before the
COVID-19 pandemic, while the other covered after the COVID-19 pandemic. Furthermore, a statistical analysis was
conducted using area under the curve (AUC) and receiving operating characteristic (ROC) curve. Confusion matrices
were also used to calculate the diagnostic accuracy, sensitivity, specificity, positive predictive value (PPV), negative
predictive value (NPV), and likelihood ratios. Excellent accuracy was demonstrated in the pre-pandemic model’s
sensitivity and accuracy was 0.92, respectively. The sensitivity, specificity, and total accuracy of post pandemic was also
0.91, respectively. In conclusion, this study created a free and open algorithm that works well for identifying common
post-pandemic tuberculosis patients with vitamin D deficiency. Additional studies are needed for testing this algorithm
through different populations that do have higher rates of vitamin D deficiency.

extracurriculars
Founder and president of Alzheimer’s Awareness Club,
volunteer at Fast Feet NYC, communications for 
National Science Bowl

q u a d  c h a r T

iNVEStigating the influence of the tuberculosis patients with
vitamin d deficiency: a pre- and post- covid-19 comparison 

s Y E D A  w A N I A

P R O J E C T  A B S T R A C T
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Open-weight large language model (LLM) zoos allow users to quickly integrate state-of-the-art models into systems. Despite
increasing availability, selecting the most appropriate model for a task still largely relies on benchmarks and educated
guesses. Providers prioritize cost efficiency, while users focus on output quality, often formalized in Service Level Agreements
(SLAs). Currently, no automatic method exists to select models from a zoo in an energy-cost-optimal way while satisfying
service-level agreements for commercial use cases. The overall goal of MESS+ is to find the most suitable LLM for each
inference request, minimizing energy consumption while meeting SLA performance requirements. The online decision
problem is based on the Lyapunov Drift-Plus-Penalty Framework, where control parameters are introduced to allow the end
user to adjust priority of efficiency and the minimum average accuracy over requests. A virtual queue tracks SLA violations,
and requires predicting the accuracy of each model for the request, obtained by probablistic exploration of a linear
classifier per model using online stochastic gradient descent. Service levels, such as silver, gold, and platinum plans, were
explored to reflect real-world commercial applications. For an SLA requiring high accuracy, MESS+ is 2.5x more energy
efficient than random selection while maintaining SLA constraints. Compared to always selecting the largest model, MESS+
reduces energy consumption by 3.5× and 4.6× for the translation and summarization tasks, respectively.  MESS+
demonstrates effectiveness in routing requests to the most appropriate model, allowing inference providers to meet service-
level guarantees efficiently, while catering to users with quality-sensitive workloads.

q u a d  c h a r T

awards WESEF 2nd Place in CS, Somers 1st Place in CS

extracurriculars FRC Robotics President, Programming Club & History Club Co-President

Energy-Optimal Inference in language Model Zoos 
with service Level Guarantees

R y a n  Z h a n g

P R O J E C T  A B S T R A C T
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E x t r a c u r r i c u l a r s Varsity Basketball, Jv Lacrosse, Jv Soccer, Executive Roll In
S.H.A.R.E Club, Peer Leader, Life Guard 

b r o o k e  a c k e r m a n

E x t r a c u r r i c u l a r s
Petty Officer First Class in the U.S. Naval Sea Cadet Corps,
a Star Scout in BSA, Varsity Ski Team, Track Team, Stage
Band, and competitive marksmanship team

Optimi�ing cfDN[ Retention Using Receptor�Specific Priming [gents� like
[TÍs� for Earl} Pancreatic Cancer Detection�

d a v i d  a l l e n

E|panding the Role of GLP�Ëÿ Cardiovascular Impact in Obese Patients
Without Comorbidities
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S o p h o m o r e

C l a s s  o f  2 0 2 7

Introduction to Research

S o p h o m o r e

C l a s s  o f  2 0 2 7

Introduction to Research
"YOU CANNOT HOPE TO BUILD A BETTER WORLD WITHOUT
IMPROVING THE INDIVIDUALS. TO THAT END, EACH OF US
MUST WORK FOR OUR OWN IMPROVEMENT."
                                                                 -MARIE CURIE



E x t r a c u r r i c u l a r s
Competitive dance, science olympiad event supervisor,
growing + donating produce to a local food pantry in the
SRC, SAMES, & chess

Engineering Bio�Inspired Suturesÿ E|ploring Surgical Threads with
[rtificial Spider Silk

r i y a  a r o n

E x t r a c u r r i c u l a r s science reserach 

Forecasting Win Probabilit} in NC[[ Lacrosse Through Logistic
Regression Using Team Performance Metrics

j a c k s o n  b a r r

E x t r a c u r r i c u l a r s science research

K a i  b r a n d

E x t r a c u r r i c u l a r s
In addition to science research, I also participate in debate,
track and field and the school newspaper.

Naturalistic [uditor} Boundaries Define Event Segmentation

c h r i s t o p h e r  c o r r e a i

Fusion�Read} Metalsÿ Simulating [llo} Durabilit} for Nuclear Reactor
[pplications
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E x t r a c u r r i c u l a r s I play tennis and I volunteer as a teaching assistant for a
local Chinese school.

Comparing Regression�Based Deep Learning Models for Estimating UPDRS
Scores from [coustic Voice Features

j a s o n  d a n g

E x t r a c u r r i c u l a r s
JV Soccer, Club Soccer, JV Lacrosse, Chappaqua
Volunteer Ambulance Corp Volunteer, SCOPE Club, &
Renaissance Tutoring

Linking Menarche Timing and Lower E|tremit} Sports Injuries in
[dolescents

e m m a  f e i g

E x t r a c u r r i c u l a r s
School's track and field team, and debate team member.
During my free time, I enjoy playing the piano, and on
weekends, I volunteer at Phelps Memorial Hospital.

c a l e b  f i j m a n

E x t r a c u r r i c u l a r s
Table Tennis, Volunteer Coach/Table Tennis Instructor,
Violin, NeighborsLink Volunteer, New Castle United for
Youth

Optimi�ing Treatment Efficac} for Developmental D}sle|iaÿ Integrating
Theta�Burst Stimulation with the Wilson Reading S}stem

p a r v a t h y  g o p i k r i s h n a

Phage�Encapsulating [lginate Beadsÿ [ Targeted� Sustainable Solution
for Reducing E� coli Contamination on Fresh Produce
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E x t r a c u r r i c u l a r s I play tennis and enjoy drawing in my spare time. 

The Effect of Glucagon�Like Peptide�Ë �GLP�Ë� Receptor [gonists on
Telomere Length in [l�heimer
s Disease

a n y a  g u n n a r

E x t r a c u r r i c u l a r s
SPCA Volunteer, the Community Center of Northern
Westchester, and ASE; Spreading Smiles and Class 2027
co-president; school greenhouse; and Maya's Macarons.

The Impact of Black Hole Jet Propulsion on Star Formation

m a y a  h a r e l

E x t r a c u r r i c u l a r s
Greeley Voice, writer, Vice President of HOSA club.
Bharatanatyam, an Indian classical dance, Neighbors Link
volunteer, & YoungArts writing national winner.

l a s y a  h o t a

E x t r a c u r r i c u l a r s
Varsity ice hockey team and JV soccer team. Additionally, I
volunteer at the Boys & Girls Club of Northern Westchester.

Boosting Robotic Swimming Efficienc}ÿ Comparing Deformable and Rigid
Caudal Fin Designs

a n d y  j i

Novel Insights into the Role of Ki�unaÿ [ Potential Risk Gene Implicated
in Neuronal Development and [utism Spectrum Disorder
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E x t r a c u r r i c u l a r s Varsity Swimming and Diving , Club Swimming, Volunteer
Coach/Swim Instructor, Violin, and Tutor

Comparative Effectiveness and Safet} of Omali�umab Versus
Subcutaneous Immunotherap} in Pediatric [sthma Management

s e r e n e  j o u r d y

E x t r a c u r r i c u l a r s
Some activities that I enjoy outside of school are tennis,
piano, dance, and baking.

Evaluating the Impact of Providing Information on Consumer
Willingness to Pa} for Sustainable Weed Management Practices

a s h n a  k h a n n a

E x t r a c u r r i c u l a r s
Greeley Debate Team member , the Math Club, Model UN,
and the Peer-to-Peer Tutoring Program. She enjoys running
and spending time with her dog, Sparky.

a n y a  k h u r a n a

E x t r a c u r r i c u l a r s
Greeley Varsity and competitive tennis teams. Emma enjoys
exploring the fine arts, particularly drawing and painting.

Metabolomic profiling of clostridium difficile metabolites and their impact on
gut�brain a|is function in autism spectrum disorder pathogenesis

e m m a  k n a p p  

Bioinformatic [nal}sis of Multi�Drug Resistant Tuberculosis Strains
and their Transmission Patterns
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E x t r a c u r r i c u l a r s
Executive member of the Horace Greeley Biotech club.
Greeley Quill writer and illustrator, Greeley Cross Country
team. Local church volunteer for children reading program. 

Phthalate Concentrations and Dietÿ Identif}ing Specific Dietar} Sources
of Endocrine Disruptors

m a d e l i n e  l a m b

E x t r a c u r r i c u l a r s
Figure skating, Debate team, SADD club, piano, and
volunteering

The Impact of Orphanhood on Developmental Milestones of Kittens
�Felis Catus�

i s a b e l l a  l i u

E x t r a c u r r i c u l a r s
I play tennis, world language & Living Environment Regents
tutor, volunteer at The Harris Project, a non-profit
dedicated to Co-Occurring Disorder Advocacy.

E|ploring the Impact of Social Isolation on Mu Opioid Receptor
E|pression and Function in [ddiction

s h a h a k  l i v n e - t a r a n d a c h

E x t r a c u r r i c u l a r s
 Figure skating, skating instructor, piano, Debate team,
SADD club, volunteering

The Impact of Entertainment�Based Screen Time on Brain Development
and Cognitive Function in Earl} Childhood

l i v i a  l o w
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E x t r a c u r r i c u l a r s

Academic Challenge, Origami Club, FRC Robotics,
Parliamentary Debate, Saxophone, Guitar, Band, Music
Composition, Varsity Indoor &Outdoor Track and Field.

Impacts of Beech Diseases on Mast Qualit} and Rate of Production in
[merican Beech �Fagus grandifolia�

a n d e r s o n  m a r c h e s a n o

E x t r a c u r r i c u l a r s
Track and Field, Academic Challenge, SAMES, Science
Greeley, Saxophone, Boy Scouts

Resounding Handsÿ [coustic Sensing from Wrist�Worn Devices to Track
Hand Positions and [ctions with Objects

t a n i s h  m y n a m p a t i

E x t r a c u r r i c u l a r s
Sustainability Research Center Fellowship President,
Chappaqua School Foundation Student Advisory Council,
Writing Staff, The Greeley Voice, Varsity Boys Golf Team

a n d r e w  n a m

E x t r a c u r r i c u l a r s
JVA Tennis, Executive in SADD Club, Executive in SAMES
Club, Founder and President of FAM Club, & Member of the
New Castle United for Youth Coalition 

Invisible Burdensÿ Ps}chosocial Outcomes and Mental Health
Implications of [ntiphospholipid S}ndrome

c h a n a k y a  n a y u d u

Rooting for Sustainabilit}ÿ Real�Time Image Segmentation of Compost�
Inoculated Root Development for Optimal Microbial�Plant Interactions
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E x t r a c u r r i c u l a r s
Youth Wind Ensemble of Westchester, Rye FHA, Greeley's
field hockey, Beach and Ocean Protection club, AAPIA club,
& Greenburgh Nature Center volunteer

E|ploring How Various H}draulic Retention Times [ffect Drip
H}droponics�Microbial Fuel Cell S}stem Performance

a l e x i s  o h

E x t r a c u r r i c u l a r s
Plays tennis for the JVA team. He also enjoys spending time
with his family and playing chess in his free time.

[nal}�ing Plastic Degradation Efficienc} of En�}me�Diverse Microbial
Consortia Versus Single PETase�Producing Organisms

s e b a s t i a n  o l i v e i r a

E x t r a c u r r i c u l a r s
RWU marine biology camp, MIT engineering camp with
National Geographic, Million Women Mentorship with Pepsi,
ASE volunteer founder and organizer, varsity ice hockey

Comparison of the Historical Baseline and Modern Functional Diversit}
of Benthic Mollusks in Panama
s Seagrass Meadows

a d d i s o n  p i n n o w

E x t r a c u r r i c u l a r s
HGHS Track and Field Team and JV Soccer Team, along
with playing club soccer for Quickstrike FC outside of
school. I am also secretary of the OLAS club at Greeley.

Identification of Novel Transcription Factors Regulating Microbial Fuel
Cell Relevant Pathwa}s in [lgae

r y a n  r a m i r e z

Ì Ï T H  H O R [ C E  G R E E L E Y  S Y M P O S I U M                                                                                                                          P [ G E  Ò Í



E x t r a c u r r i c u l a r s
Lincoln Douglas and New York Parliamentary Debate,
Science Olympiad, Chappaqua Volunteer Ambulance
Corps, Track, Pep Band, & Peer Leadership

Fractionated Deliver} of [|i�celÿ [ Novel Strateg} to Enhance C[R�T
Safet} in Large B�Cell L}mphoma 

s a k e t  r e d d y j a r u g u

E x t r a c u r r i c u l a r s
I am a member of the Greeley Science Olympiad team and
the SRC club. I am also a president of the Greeley Quill
Club and enjoy reading.

The Role of Plasmac}toid Dendritic Cells in IFN�Ë Overe|pression in
Rheumatoid [rthritis

o l i v i a  r e g a n

E x t r a c u r r i c u l a r s
Outside of science research I enjoy playing on the school
tennis team, skiing, whitewater kayaking and canoeing,
wake surfing, and building all sorts of things.

j a c o b  r i c k l e s

E x t r a c u r r i c u l a r s
Science Olympiad, Varsity Swim, Lifeguarding, Phelps
Hospital Volunteering, 

Incorporating Probiotics with E|isting Nanoparticle�Based Deliver}
S}stems for the Treatment of IBD

g e o r g e  r o j e k

Vacuum�[ssisted Selective Laser Meltingÿ Porosit} Reduction in ÍD
Printing Metal
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E x t r a c u r r i c u l a r s
I am involved in extracurricular activities such as volleyball
and weekly volunteering at a local arboretum. I also enjoy
creative writing and reading classic literature.

Gene Silencingÿ Using asRN[ in Human Vaginal Gardnerella Vaginalis to
Induce Programmed Cell Death via a To|in�[ntito|in Pathwa}

m i l a  r y m a r c z y k

E x t r a c u r r i c u l a r s theater, violin, drawing, tennis, skiing, and writing

Evaluating the s}nerg} of Dulaglutide and [POE antagonist ÐK[poEp as
a novel [l�heimer
s treatment

c l a r a  s a m u e l s o n

E x t r a c u r r i c u l a r s
Competitive mathematics, science research, science
olympiad, robotics, tennis, and run a organization focused
on teaching artificial intelligence to children. ISEF finalist

Cor[Iÿ Predicting Coral Bleaching Using [rtificial Intelligence and
Machine Learning

s r i h a a n  s e e l m a n

E x t r a c u r r i c u l a r s
I run for Greeley winter track and Greeley spring track, as
well as being a tutor and participating in Science Greeley.

Procrastination and Mental Health in [dolescentsÿ Investigating a
Bidirectional Relationship

n i c h o l a s  s e r i n i
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E x t r a c u r r i c u l a r s

I often play piano after school. also play violin, as I find
comfort in music. At home, I also draw both digitally and
traditionally. I often do volunteering.

The Impact of T}pe of Haptic Feedback in a Teleoperated Robotic Device
on User Preference When Distinguishing Between Different Objects

s a v a n n a h  S m i t h

E x t r a c u r r i c u l a r s
Cello, Varsity Golf, GWYOA, Neighbors Link Volunteer &
Schoolhouse Tutor

Determining the Effects of Different Medical Factors on Biomolecules
Used for the Estimation of the Postmortem Interval

e r i n  s u k

E x t r a c u r r i c u l a r s
I am a violinist in the Chamber Orchestra, I play JV tennis,
and I am a senior writer for the Science Greeley
newsletter. 

p r i y a n k a  t a l l a

E x t r a c u r r i c u l a r s
Varsity volleyball, co-president of the Chinese Club.
Chinese school volunteer, piano for nine years and recently
developed an interest in video editing.

[I vs� Traditional Teachingÿ [ssessing Student Learning Outcomes and
Views on Teaching Effectiveness

c o n n i e  t a o

Opioid Withdrawalÿ Modulating Microglial c[MP Signaling via PDE
Inhibition to Reduce Neuroinflammator} S}mptoms
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E x t r a c u r r i c u l a r s
Violin, Piano, Biotech Club, Science Olympiad, Greater
Westchester Youth Orchestra Association (GWYOA), New
Castle United for Youth 

Reducing [nimal Testing Through [l�Powered To|icit} Prediction and
Molecular Optimi�ation

a a d h y a  v i j i l

E x t r a c u r r i c u l a r s
Biotech Club, Science Greeley, Chemistry Club, Science
Olympiad, New Castle United For Youth, GWYOA

[ccelerating Drug Discover} Leveraging Nature!s Pharmac} and
Generative [I

a d i t i  v i j i l

E x t r a c u r r i c u l a r s
Science Greeley Art Director, Fun & Arts Club Co-
President, Greeley Voice Director Of Print Media, Middle
School Math Guide Cofounder, piano & digital illustrator.

e m i l y  v u

E x t r a c u r r i c u l a r s
Cross Country, Winter Track and Field, and Tennis teams for
school. When I am not in school, I play video games,
hangout with friends and family, and I study cybersecurity.

Simulation�Based [ssessment of C}bersecurit} Mitigation Strategies
for Medical Devices

m a t t h e w  w e i s s m a n

Genetic Epidemiolog} of [m}otrophic Lateral Sclerosis in
Underrepresented [sian Populationsÿ [ Cross�Population [nal}sis
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E x t r a c u r r i c u l a r s
ENOUGH Club Exec, Greeley Voice writer, incoming 25-26
Peer Leader, Hebrew School classroom assistant, and  teen
leadership circle mentor. 

The Role of Self�Efficac} in [cademic [chievementÿ 
[ Social Cognitive Perspective

m a t t h e w  w o h l s t a d t e r

E x t r a c u r r i c u l a r s
Actively involved competitive mathematics, teach workshop
at WAMC math, varsity tennis, AAPIA, National Science
Bowl, Math club, I think I'm in science research

Deep Learning with Spatiotemporal [ttention for Cell Identification in C�
Elegans Embr}ogenesis

h e n r y  x u e

E x t r a c u r r i c u l a r s
Sharron Art Center, studio artist; The Greeley Voice, multimedia
staff/art content provider; Yearbook Club, art staff; Applied
Programming Club, computer programmer; SHARE & ENOUGH member

k e v i n  y a n

E x t r a c u r r i c u l a r s
In addition to science research, I also participate in various
math competitions, Science Olympiad, Robotics, Track &
Field, and Skiing.

Biomimicr} of [lbatross Wing Morphing to Enhance [erod}namic
Performance in U[V D}namic Soaring

e d w a r d  y a n g

DentBotÿ [ Cost�Effective� High�Precision Robotic S}stem for 
Oral Surger}
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80 Name of the Freshmen Who are Signed Up for
Next Year

This is the list of students who have decided to start their research journey this summer

Kiran Agarwala

Federico Alacron Zambrarno

Fiona Allendorf

Deven Amrute

Vince Barbieri

Stella Beaton

Swaraj Bhattacharya

Vyom Bhuwan

Gabriela Brant

Austin Brennen

Evan Buhain

Victoria Cheng

Ellyanne Chlystun·Githae

A|ian Choudhry

Violet Clinton

Dylan Cruet · Ghosh

Abigail Desrocher

Roxanne Duff

Zach Eisner

Sydney Ende

Yuan Fan

Faris Fatouh

Jordan Fink

Crystal Fu

Zachary Gibbs

Reece Gilvar

Avika Goel

Camila Gome|

Jasper Gottlieb

Nathaniel Grishman

Ava Gueye

Anika Gursahani

Felix Hong

Roma Huggahalli

Eli|abeth Impastato

Arjun Jangi

Allen Jankovic

Hannah Kecskes

Owen Lansford

Shaili Maghen

Shayla Marshall

Allison Martineau

Jace Mathew

Cin|ia Ma||ini·Chin

Olivia McCann

Riley McKie

Ellen Morales Areas

Kelly Morton

Cecilia Valdes

Arya Venkatesh

Chiharu Venkatesh

Misawa

Adela Wang

Sophia Wang

Solon Wen

Reilly Winnegar

Jackson Wong

David Yang

Lia Yedid

Athena Zhang

Yuxing ³Lucas´ Zhang

Ziyue Zhang

Leah Mullen

Jacky Murphy

Tara Nair

Viktor Napolitano

Emily Orlandi

Meghan Pascione

Ryan Paul

Jarno Piacentini

Chloe Pil

Paloma Pourmand

Taylor Prasad

Amy Qui

Anikaith Reddyjarugu

Aarav Shah

Zarina Shahid

Tate Shalov

Devan Sharma

Julia Silletti

Harrison Simon

Nikhil Singhal

Luke Thomas

Gayathri Tupili

Arant|a Urrea

Daniel Urrea
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A s p i r i n g   S c i e n t i s t s
" "SOMEWHERE, SOMETHING INCREDIBLE IS WAITING
TO BE KNOWN."
                                                      -CARL SAGAN

welcomewelcome
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“This year, science research was a journey

of perseverance—facing setbacks, chasing

questions, and learning to find meaning in

uncertainty. It taught me that the heart 

of research isn’t just the results, 

but the relentless curiosity and 

hard work it takes to
 get there.” - Rishi Kumar; Junior

“Science research is one of the strongest

communities in Greeley. You learn so

many awesome things across the fields

of science that you would otherwise not

be taught in school. The research
internships are life changing and prepare

you for the world. Science research

prepares you for the real world.” -
Samuel Mullen Junior
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"Science research has been one
of the most meaningful parts of
my high school experience. I
found a supportive and engaging
community, developed
confidence in public speaking and
presenting, and gained hands-on 
  experience with real scientific  
             and lab work."
             - Harper Margolies
                       Senior

¾Science research in your senior year
is a culmination of three years of 
hard work§ ItÁs your last chance to 
present at the science fairs¢ and your     
first opportunity to mentor the 
juniors and even judge at Somers§ The  
 most  rewarding part of this year was 
   going over classmatesÁ poster 
    presentations and giving class·wide  
      pep talks§ This is the year to give  
       back¤¿ · Roshan Dhand¢ Senior

"Science research has shown me the

most important part 
of doing anyt

hing

is appreciating
 how you got there

. From

analyzing journal articles in sophomore

year to presenting at WESEF as a

senior, I’ve cherished these years with

my peers, growing as individuals

alongside our 
research journ

ey.” 

- Sara Jankovic, Senior

“Science Research has been
one of the most rewarding
and insightful experiences.
Senior year research has
allowed me to dive even
deeper into my topic and

understand what I thought
wasn’t possible beforehand.” -

Justin Goldberg, Senior

"Working alongside the 

brightest minds in the world to make a

change for the better, regardless of the

field or industry. A three-year-program

that provides the basis for analytic skills 

  and research skills that set up students 

   for success in their future, no matter 

     what they believe their career path 

             
         will be.” - Amy Feng, Senior


