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First a few details
Thank you for making this year’s fair a success
Award ribbons, etc. will be mailed to recipient
Open house on Zoom, March 27, 1:00 P

Open to the public

1t Place winners can provide

Breakout rooms will be
public can ask ques



Here are some participation details

Junior Division

>

>

>



These awards are intfended for projects that exhibit attributes
specific to the organization providing the awards.

Some target a subset of the project categories while others are
= to all projects.




A Novel Reconsiruction and Expression of Endostatin with
oDC316 Plasmid in Eukaryotic Cells




of Polyphenols on Motor Movement Improvement in
2legans



A Novel Assay to Quantitatively Detect Bacterial Endotoxin

Germination of FRK1-LUC Growth of FRKI-LUC, DH-52 Escherichia coli
and WRKY-46 Arabidopsis WRKY46-LUC, and WT Arabidopsis culture plates in incubation
seedlings on MS medium under equal conditions following dilution

Experimental Procedure

Infiltration of sample into A.
thaliana leaf apoplastic space
with needlel ringe

Kinetic luminescence
measurement with plate i n well plate with 0.2mM
reader luciferin substrate + 1% DMSO




Innovative Climate Change Emissions Red
The Cargo Ship Flettner Rotor Centrifugc

Charlotte Lenore Michaluk
Category: Environmental Science anc

School: Hopewell Valley Cenftrc




(NEW JERSEY) (ONE HOUR)

CAMERA®PHOTO

2495 Route 1 South, Lawrenceville, NJ

Desalination and Purification of Water using a
olar Powered Hydrogel Multistage
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The Effect of Balloon Type on Helium Diffusion
/achary Malus

Category: General Science

hapin School



Zircon - An affordable, powerful, and customizable
educational soccer robot kit for beginners

Sota Mark Ogata

Category: General Engineering




NAVAL SCIENCE AWARD
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L
A

a— _ f ‘.\\
m i 0
I \ Y . & b .".n“
YL e W
3 Y

3 %

& { ] L

: ""y‘i \__—/ o

=

W

g‘i\ce of @aval Rese
Q)

Se; 0\0%%

€hce & Techn



Catalytic Ability of TiO2 Nanoparticles Functionalized on
2d Fe304 Microspheres

Fe304
(Recyclability)

" Tio,
(Catalysis
of interest)



Zircon - An affordable, powerful, and customizable
educational soccer robot kit for beginners

Sota Mark Ogata

Category: General Engineering




0 Quantitatively Detect Bacterial Endotoxin by Harnessing
' C Arabidopsis thaliana

Growth of FRKI-LUC, DH-5« Escherichia coli
WRKY46-LUC, and WT Arabidopsis culture plates in incubation
under equal conditions following dilution

Infiltration of sample into A.
thaliana leaf apoplastic space
with needleless syringe

Kinetic luminescence

measurement with plate

reader



Sweet Mirage

Adam Benslama
Category: Mathematics, Physics and Astronomy

School: Princeton High School

Illustration by Adam Benslama




AIR FORCE RESEARCH LABORATORY AWARD

U.S. AIR FORCE

1. Split 2. Pre-process 3. Train
data Data model 3
& MENAE 5. Fine tune
results




AIR FORCE RESEARCH LABORATORY AWARD

U.S. AIR FORCE




ation of Immature Leukocytes for
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Shape-Tunable Plasmonic Gold Nanosensors for
Quantitative Circulating Tumor DNA Screening

Lauren Zhang
[ istry, Biology and Medical

(b) Build Numerical (d) Conjugate for
Simulation ctDNA Capture

SR - .
(© Pru}ltef:glgn—chlp (e) Collect Spectra




APA OUTSTANDING RESEARCH

AMERICAN PSYCHOLOGICAL ASSOCIATION

Academic classes (regular)
11%

Online classes
1%

Bathrooms
7%

Transportation to and from
school
5%




€

ASM MATERIALS
EDUCATION FOUNDATION

EcoConcrete - The search for and study of a viable alternative to highly
intensive and carbon-positive Portland cement
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lity of TiO2 Nanoparticles Functionalized on

Fe304
(Recyclability)

T8I0,
(Further
functionalization)

AgNPs
Ti0, (Catalytic
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o(t mm enhancement)



USAID SCIENCE CHAMPION AWARD

U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT




Zircon - An affordable, powerful, and customizable
educational soccer robot kit for beginners
Sota Mark Ogata

Category: General Engineering -

inceton High School




Desalination and Purification of Water using a
Solar Powered Hydrogel Multistage




A novel method for disinfection and sterilization of
air and objects using electrified mist

Helena He
Category: Biochemisiry, Biology and Medical

School: Princeton International School of Mathematics and Science




These awards are given by the Mercer Science and Engineering
Club to projects in a given category. The following awards may
be given in each category based on the quality of the project

Honorable Mention

ievement







Obstruction and
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The Effect of a Wrapping on the Amount of Mold

enevieve Gambone




HONORABLE MENTION

MERCER SCIENCE AND ENGINEERING CLUB

v
o
g
5
)
@
N
5
e
S
Ao
@
v
<)
@
g
<

10.0 125 15.0 17.5 20.0
Source Count




HONORABLE MENTION

MERCER SCIENCE AND ENGINEERING CLUB




ence of Self Interacting Dark Matter on
ast Parsec Problem

Most of the

infrared spectrum Radio waves observable
absorbed by from Earth.
atmospheric

gases (best

observed

from space).

Visible light
observable
from Earth,
with some
atmospheric
distortion.

Long-wavelength
radio waves
blocked.

Gamma rays, X-rays and ultraviolet
light blocked by the upper atmosphere
(best observed from space).




gquasar and star spectral types

Gamma rays, X-rays and ultraviolet
light blocked by the upper atmosphere
(best observed from space).

Visible light
observable
from Earth,
with some
atmospheric
distortion.

and photometry

Most of the
infrared spectrum
absorbed by
atmospheric
gases (best
observed

from space).

Radio waves observable
from Earth.

Long-wavelength
radio waves
blocked.



HONORABLE MENTION

MERCER SCIENCE AND ENGINEERING CLUB



HONORABLE MENTION

MERCER SCIENCE AND ENGINEERING CLUB




Mitigating Effects of Natural Disasters on Economy




Modeling and visualizing the SARS-CoV-2 mutation
ographical regions and time

Cluster 1:
75%" Low to high

Percentage

Cluster 3:
High to high

0%~
North America Asia Europe



A Novel Reconsiruction and Expression of Endostatin
ith pDC316 Plasmid in Eukaryotic Cells




MERCER SCIENCE AND EN

0885 1774 177 1771 3541 0885 1771

ITA 0.885 2656 0.885 0.885 4.426 0 2.656
1.771  2.656 3.541 3541 5312 2656 3.541

1.771  0.885 3.541 0 5312 0.885 3.541

| [ OGN | M | A | NY | TX | AUS | RUS | BRA_

1.771  0.885 3.541 5312 0.885 3.541

3.541 4426 5312 4426 5.312

0.885 0 2.656 4.426 2.656
BRA 1.771 2,656 3.541 said || &.656







The Effect of Liquid Preservatives on Strawberry Decay

Melchior




MERITORIOUS ACHIEVEMENT

MERCER SCIENCE AND ENGINEERING CLUB

B Ecofriendly Bl Normal/Control [ Overclocked

Rendering Rendering 2 Average






mportance and the Effect of Mask
ited States with

Cases/Death Data
(Johns Hopkins)

Generalized Linear Model

Household Mask (M) Random Forest

Gradient Boosting Machine

Pop Dist.

“Best Model”

Travel/Census Data

Economy (SafeGraph)
3,000+ counties
Age

Outside Time Store Visiting

Multilayer Perceptron



Absorbent pad

Nitrocellulose
membrane

Front

Gold conjugate =7
released pad

Sample
application pad

Buffer

ant of an Immunosensor of Aflatoxin B1 Based

1oparticles




MERCER SCIENC




Force Analysis of Car Crash and Potential Improvements
Yi Yan

istry and Materials




Localization of Natural Disaster Survivors Through Drone-
based Sound Source Localization




Force Analysis of Car Crash and Potential Improvements

Yunze Li

istry and Materials




Designing and Evaluating the Use of Machine Learning Models and
Nearest Neighbor Algorithms to Identify Colors for People Who Have

Lime

Gold
Silver
\




Desalination and Purification of Water using a
olar Powered Hydrogel Multistage




Systematic Analysis of Genetic Variation of
ar Dystrophy and Implication for Cancer
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Electrify Your Electrolytes: The Effect Drinks Have on Your
Elecirolytes




The Effect of Different Cleaning Products on Stain Removal
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2N PLACE

MERCER SCIENCE AND ENGINEERING CLUB

Racism exists at | There are racial Racism needs to
my school discrimination be talked about
issues between more at school.
students at my
school.

There are racial discrimination
issues between students at my
school.

I have seen another student
discriminated against at school
because of their race.

Racism needs to be talked about [0.53
more at school.

Having a mandatory racial literacy
class as part of my curriculum
would help my community.

I believe in the Black Lives
Matter movement.




EcoConcrete - The search for and study of a viable

2 to highly energy-intensive and carbon-positive

1Ind

Flexural Test Compression Test Tensile Test



2N PLACE

MERCER SCIENCE AND ENGINEERING CLUB




Eject, crash, or survive: Using machine learning to predict
orbital instability of exoplanetary systems

Neha Ayyalapu
Category: Mathematics, Physics and Astronomy

School: West Windsor-Plainsboro High South




Automatic deep-learning classification
east lesions

Original Image




2N PLACE

MERCER SCIENCE AND ENGINEERING CLUB

——900 pg/ml
——90 pg/ml
—9 pg/ml
——900 ng/ml

600 800 1000 1200 1400 1600 1800 2000
Raman Shift (cm™)




MERCER

[ 7-row section as “Standard case”
[ Geometric model: Based on B737

series (3-3 cabin)

(4 Number of rows: 7
(4  Number of seats: 42




PneumoSiack A Novel Approach to Pneumonia and COVID-19
a1gnosis with Auiomated Chest X-ray Analysis via Stacked
olutional Neural Networks




A novel method for disinfection and sterilization of
air and objects using electrified mist

Helena He

Category: Biochemistry, Biology and Medical
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The Effect of Balloon Type on Helium Diffusion
/achary Malus

Category: General Science







atalytic Ablllfy of TiO2 Nanoparticles Functionalized on
04 Microspheres
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(Further
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Zircon - An affordable, powerful, and customizable
educational soccer robot kit for beginners

Sota Mark Ogata

Category: General Engineering 5 ——




Growth of FRK1-LUC,
WRKY46-LUC, and WT Arabidopsis

and WRKY-46 Arabidopsis
under equal conditions

seedlings on MS medium

Experimental Procedure

Kinetic luminescence
measurement with plate
reader

DH-5« Escherichia coli
culture plates in incubation
following dilution

Infiltration of sample into A.
thaliana leaf apoplasti
with needleles:




Sweet Mirage

Adam Benslama

Category: Mathematics, Physics and Astronomy

School: Princeton High School

Illustration by Adam Benslama




15T PLACE

MERCER SCIENCE AND ENGINEERING CLUB

1. Split 2. Pre-process 3. Train
data Data model 3
& MENAE 5. Fine tune
results



15T PLACE

MERCER SCIENCE AND ENGINEERING CLUB




mmature Leukocytes for




Shape-Tunable Plasmonic Gold Nanosensors for
Quantitative Circulating Tumor DNA Screening

auren Zhang

Biology and Medical

(b) Build Numerical (d) Conjugate for
ctDNA Capture

(c) Print for On-Chip

Testing (e) Collect Spectra




Grand Prize

Student competes in the 2021 Regeneron International
Science and Engineering Fair (ISEF)

s a $400 award.




Zircon - An affordable, powerful, and customizable
educational soccer robot kit for beginners

Sota Mark Ogata

Category: General Engineering 5 ——




antitatively Detect Bacterial Endotoxin
ity of FRK1-LUC

Growth of FRKI-LUC, DH-5« Escherichia coli
WRKY46-LUC, and WT Arabidopsis culture plates in incubation

Arabidopsis
under equal conditions following dilution

seedlings on MS medium

Experimental Procedure

Infiltration of sample into A.
thaliana leaf apoplas
with needleles:

Kinetic luminescence
measurement with plate
reader



GRAND PRIZE

MERCER SCIENCE AND ENGINEERING CLUB




