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Other than lab tours and dinner, all portions of Undergraduate Research Day will be 
held in room 202/204 of the Physics Building or in the hallways outside this room.  

9:00 Registration / Breakfast / Talk and Poster Setup 

9:30   Welcome by Prof. Matt LaHaye 

9:35 Morning Session I:  
9:35   Prof. Carolina C. Ilie (SUNY Oswego) 

Physics and Discovery: A Journey 

10:05 Seth Bourg (Fordham University)  
Novel Chiral Dopants: Light and Environmental Sensitivity 

10:17 Ross Netusil (SUNY Oswego)  
Pentacene Derivatives: Theoretical Examination of Vibrational Spectra for Novel 
and Existing Compounds 

10:29 Betty Anderson (Colgate University)  
Optimal Frequency for Synchronization of Entorhinal Cortex Stellate Cells 

10:45 Coffee Break 

11:00 Morning Session II:  
11:00 Matthew Brunetti (Colgate University)  

Frequency Synchronization and Non-Linear Dynamics in Josephson Junction 
Circuits 

11:12 Siyang Guo (Colgate University)  
Simulating Dynamics of Coupled Josephson-Junction Neurons 

11:24 Peter Williams (Colgate University) 
The Behavior of Vortices and Discrete Breathers in Josephson Ladders 

11:40 SU Faculty Session I:  
11:40 Prof. Mark Bowick "Better Geometry through Chemistry" 

Theoretical Soft Condensed Matter Physics 

12:05 Prof. Jay Hubisz "LHC Discovery:  The End of the Beginning" 
Theoretical High-Energy Physics and the Higgs Boson 

12:30 Lunch and Poster Session 
• Synthesis of PVA Nanofibers with Magnetically Tunable Properties. Josh Apenowic 

(SUNY Oswego) 

• Engineering and Characterization of Robust FhuA-Based Nanopores. Manu Arul 
(Syracuse University) 

• Characterization of Corona Wind Flows in Modular Electrode Configurations. 
Danielle Citro (SUNY Oswego) 

• Phase Diagrams of Quarks in Lattice Simulations. Katrina Colletti (Fordham 
University) 
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• Hall Effect Research on Thin Indium Films. Kyle Conine (SUNY Brockport) 
• Potential Surface Calculations for Rotational Excitation of NaK by He. Ariel Fragale 

(Fordham University) 
• Inexpensive Ultrasonic Interferometer. John Grossmann (Colgate University) 

• X-Ray Diffraction of Indium on Metal Foils (Nb and V) and Glass. Stephanie 
Hathaway (SUNY Brockport) 

• Simulation of Sedimenting Particulate in a Fluid Channel. Kyle Lawlor (City College 
of New York) 

• Removal of Long-Lived 222Rn Daughters by Electropolishing Thin Layers of Stainless 
Steel. Kelley McCabe (Syracuse University) 

• X-Ray Diffraction of Thin Indium Films on Various Substrates. Jeremy Mehta (SUNY 
Brockport) 

• Desorption Kinetics of Water from Poly (methyl methacrylate) Films. Ross Netusil 
and Carolina Ilie (SUNY Oswego)  

• Construction of a Radon Emanation System. Deborah Noble (Syracuse University) 
• Optophoresis and Electrophoresis: Motion of an Optically Trapped Polystyrene 

Particle in an Electric Field. Kathryn Reddy (Fordham University)  
• Surface Loss Minimization In Resonant Cavities.  Stephen Sorokanich (Syracuse 

University) 

• Do Student Curiosity Questions in Physics Predict Future Success? Anastasia Yorke 
(SUNY Oswego) 

1:30 Afternoon Session I 
1:30 Xinru Cheng (Colgate University) 

Spatial-mode Encoding of Photons using Spatial Light Modulators 

1:42 Hao Shi (Rochester Institute of Technology) 
Detection of Quantum Back-Action Using a Torsional Optomechanical System 

1:54 Gogee Ghulam (Syracuse University) 
Determining Background from Radon Progenies 

  2:06  Mikael Oja (Fordham University) 
  Testing Evolutionary Models for Extrasolar Gas Giants 
 2:18 Tom Badman (Syracuse University) 

REU experience at Los Alamos and Syracuse University Neutrino Fermilab 
Collaboration 

 2:30  Ryan Badman (Syracuse University) 
Hadronic Interaction Studies in the ATLAS Inner Detector 

2:45 Coffee Break 
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3:00 SU Faculty Session II:  
 3:00 Prof. Steve Blusk "Cracking the Standard Model with Beauty and Charm"  

Experimental High-Energy Physics 

3:25 Prof. Martin Forstner “Fluid, yet Structured: Organization of Biomembranes” 
Experimental Biophysics 

4:00 Lab Tours (Optional for those of you who need to leave early) 
 LHCb High Energy Physics lab (Dr. Ray Mountain)  

Movileanu Group: Single-Molecule and Nanopore Biophysics Lab (Aaron Wolfe & 
Belete Cheneke)  
Ballmer Group: LIGO Advanced Optics Lab (Dr. Antonio Perreca) 
Plourde Group: Superconducting Device Research Lab (Matthew Ware)  
LaHaye Group: Quantum Nanoelectromechanical Systems Lab (Dr.Francisco Rouxinol)  

5:15 Research Day Concludes 
  



- 4 - 

 

ABSTRACTS 

Talks: 
 
Physics and Discovery:  A Journey 
Prof. Carolina C. Ilie; State University of New York at Oswego  
How to apply for graduate school? How to choose an adviser and a specialty? What jobs are available 
for physics B.S., M.Sc. and Ph.D.? How to manage time and resources? Those are just a few questions 
we will try to answer during this presentation. The graduate school is a journey in itself, but here we will 
look at it as a milestone, not a destination.  Career goals will be discussed: short term and long term. 
How do you define success? You will get some ideas about how to orchestrate your graduate school 
applications and the job search and how to succeed in your dream job. 

Novel Chiral Dopants: Light and Environmental Sensitivity 
Seth Bourg; Fordham University  
The effectiveness of novel chiral dopants based on compounds able to form hydrogen bonds is studied 
for the compounds themselves, their hydrogen-bonded associates with non-chiral light sensitive 
molecules and with other chiral dopants. The effect of association is discussed in terms of the chemical 
structure and the shape of the substitute. Light irradiation of chiral hydrogen-bonded associates based 
on light sensitive azo-derivatives leads to changes of twisting power of the latter. This change is 
compared to that produced by chemical bonding between chiral dopants and associates. The behavior 
of chiral dopants in different liquid crystalline matrices is studied, and the response of liquid crystals to 
environmental changes, manifested not only in changes of helical pitch [1] but also in structural 
changes, is discussed. 
[1] P.V. Shibaev, D. Chiappetta, R. L. Sanford, P. Palffy-Muhoray, M. Moreira, W. Cao, M. M. Green, 
Macromolecules, 39, 3986 (2006). 

Pentacene Derivatives: Theoretical Examination of Vibrational Spectra for 
Novel and Existing Compounds 
Ross Netusil; State University of New York at Oswego  
In recent research into organic semiconductors, pentacene derivatives have received a great deal of 
attention.  Of particular interest are the effects of the substituent groups on the properties and stacking 
of the molecules.  Several different pentacene derivatives are here examined by vibrational analysis 
using both Hyperchem and Spartan analytical software and by the molecular orbital energy level 
diagram as calculated by Hyperchem. 

Optimal Frequency for Synchronization of Entorhinal Cortex Stellate Cells 
Betty K. Anderson; Colgate University  
The synchronization of large numbers of neurons in mammalian brains hase been observed many 
times.  Although the functional significance of synchronization is not completely known, it is thought that 
this is important for many cognitive functions. The entorhinal hippocampul system is believed to be the 
hub for storing and accessing memory. Little is known about memory storage and recall, but 
understanding more about their synchronization will increase our understanding. We used 
computational models based on experimental data to simulate three homogeneous entorhinal cortex 
layer II stellate cells set in different directed mixed inhibitory-excitatory networks. For each network, we 
ran the simulation for every Gnabar and Ghbar combo.  We analyzed their synchronization and 
measured the structural properties of the different topologies as well as comparing synchronization to 
the internal spiking frequency of the neurons, which vary with Gnabar and Ghbar values.   
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Frequency Synchronization and Non-Linear Dynamics in Josephson 
Junction Circuits 
Matthew Brunetti; Colgate University  
The study of non-linear dynamics is one of the last frontiers in modern physics. Computationally 
intensive and slow, simulation of this type of behavior is inefficient. The phenomenon of frequency 
synchronization is one example of a non-linear system, and Josephson junction circuits are physical 
systems capable of displaying the long term dynamics of these systems on extremely short time scales. 
Our experiments use Josephson junctions to observe synchronization behavior in the presence of a 
magnetic field of varying intensity. 

Simulating Dynamics of Coupled Josephson-Junction Neurons 
Siyang Guo; Colgate University 
We developed a method to efficiently mimic biological neurons using analog circuits with 
superconducting Josephson-junctions. We used MATLAB to model two coupled Josephson-junction 
neurons by numerically solving the differential equations of motion. The dynamic of the system was 
subsequently analyzed by generating phase response curves, spike time difference maps, and 
bifurcation diagrams. The coupled neuron system exhibits a phase-flip bifurcation as the coupling 
strength changes, which appears to be a universal bifurcation in time-delayed coupled oscillators.   We 
found similar bifurcation in spatially coupled Hodgkin-Huxley neurons, therefore confirming that the 
Josephson-junction neuron is an accurate circuit model of biological neuron. We plan to fabricate the 
coupled Josephson-junction neuron circuit and test its bifurcation dynamics experimentally in the 
coming year. 

The Behavior of Vortices and Discrete Breathers in Josephson Ladders 
Peter Williams; Colgate University  
Discrete breathers and vortices are two normal modes of the non-linear Josephson junction ladder 
array.  This fall, we successfully created both vortices and discrete breathers in a Josephson ladder 
while looking for behavior regarding the interaction of the two.  While our results regarding the 
interaction between the two normal modes was inconclusive, we did observe a new behavior called 
breather splitting, in which the discrete breather triggers a vortex as a result of the interaction with the 
magnetic field. 

Spatial-mode Encoding of Photons using Spatial Light Modulators 
Xinru Cheng; Colgate University  
The goal of this project is to encode spatial modes onto entangled photons using spatial light 
modulators (SLMs). Compared to entanglement in polarization, entanglement of photons in spatial 
modes is advantageous because it allows for superposition of an infinite number of states, while 
polarization is limited to superposition of two states. We use two spatial light modulators to generate 
and detect superpositions of spatial modes. The SLMs display phase-shifted images of selected spatial 
modes, generated via a computer program. This method enables us to generate superposition of 
different spatial modes and encode them onto classical light, creating many more photon states than 
achievable via polarization. This work is part of an ongoing effort at Colgate University to prepare 
photon pairs entangled in both polarization and spatial modes. 
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Detection of Quantum Back-Action Using a Torsional Optomechanical 
System 
Hao Shi; Rochester Institute of Technology  
We suggest a novel torsional optomechanical system as a candidate for detection of quantum back-
action. Our proposed system involves an optically trapped dielectric object coupled to a resonant 
Laguerre-Gaussian cavity field. Combining the advantage of small moment of inertia, low clamping 
loss, and substantial optomechanical coupling, our scheme is well suited for detection of quantum 
back-action. We show that, the laser shot noise and thermal noise are suppressed due to the small 
moment of inertia, leaving the signature of quantum back-action to be dominant in the angular 
displacement noise. For experimentally feasible parameters, quantum back-action can be readily 
detected using our scheme. 

Determining Background from Radon Progenies 
Gogee Ghulam; Syracuse University  
This analysis examines the Jacobi Model and the parameters used to determine the Jacobi Model. 
Furthermore, it implements the Jacobi Model Balance Equations into a MATLAB code used for 
determining Activity Levels for Laboratory Space in the Syracuse University Physics Building.   

Testing Evolutionary Models for Extrasolar Gas Giants 
Mikael Oja; Fordham University  
This summer, I worked with Professor James MacDonald on his work on the modeling of the evolution 
of extrasolar gas giants. We assumed the planets can be treated in the same way as low mass stars 
and used previously developed methods for analyzing the evolution of these gas giants. Specifically, 
we looked at the change in radii of the planets throughout their evolution based on different energy 
inputs and internal magnetic field strengths. We analyzed models assuming an isolated, non-irradiated 
system, an irradiated system, and then an irradiated system which takes the structural effects of 
internal magnetic fields into account. Our main goal was to compare our results with those of Barrafe 
et. al. in their paper on the same topic. We found that these added considerations are not enough to 
make up for the discrepancy between observed and calculated radii of the planets. 

REU experience at Los Alamos and Syracuse University Neutrino Fermilab 
Collaboration 
Tom Badman; Syracuse University  
This past summer I attended an REU at Los Alamos National Lab, where I constructed a measurement 
device for sample probing in high magnet fields and was able to work alongside many great scientists 
and interesting people. Furthermore, I have been involved with a Fermilab collaboration through Prof. 
Mitch Soderberg for the past two semesters, with assignments including building components for the 
latest neutrino detector and analyzing neutrino burst results. 

Hadronic Interaction Studies in the ATLAS Inner Detector 
Ryan Badman; Syracuse University 
Hadronic interactions were studied in the inner detector for both Geant4 and Fatras using a Geant4 
hadronic interaction processor. The number of child particles and their types were looked at for each 
simulator, and first attempts at parametrizing the hadronic interactions inside the inner pixel layers and 
SCT for the ATLAS detector were made.   
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Posters: 
Synthesis of PVA Nanofibers with Magnetically Tunable Properties 
Josh Apenowic; State University of New York at Oswego 
Electrospinning is a process in which nanofibers are generated by overcoming the surface tension of 
said solution using high voltages. Nano-fibers can have great applications in medicine, the making of 
filters, and uses in the textile industry. We aimed at synthesizing nanofibers with magnetic properties. 
Polyvinyl alcohol (PVA) was electrospun in a needle-plate configuration using a syringe pump and 
voltages up to 25 kV. Various concentration of PVA solution were employed separately and in mixtures 
with ferrofluids. The synthesized materials were examined using scanning electron microscopy (SEM). 
The magnetically sensitive nanofiber materials and dependence of fiber properties on the PVA and 
ferrofluid concentrations are reported. 

Engineering and Characterization of Robust FhuA-Based Nanopores 
Manu Arul; Syracuse University 
One of the most daunting challenges in the use of protein nanopores in biotechnology is designing 
protein scaffolds that maintain their functionalities in different experimental conditions. The bacterial 
outer membrane protein FhuA, or ferric hydroxamate uptake component A protein, was engineered for 
such purpose. Here, we redesign the FhuA by removing the plug domain and 4 extracellular loops; the 
new protein is called FhuA ∆C/∆4L1. The resultant nanopore has been shown to have unprecedented 
stability. Therefore, we further redesigned the nanopore (FhuA ∆C/∆4LN25)1 by global charge 
modifications in the lumen to accommodate dsDNA translocations for DNA analysis. Also, we added a 
flexible functional motif on the orifice of the nanopore for single-molecule protein biosensing (FhuA 
∆C/∆4L8cys)1. These nanopores were investigated in various experimental conditions, such as low pH 
and low salt, and proven to exhibit robust and stable nanostructures, which support their potential use 
in medical applications, including next generation DNA sequencing and biomarker sensing.  
1Mohammad M. M, Wolfe A. J, Arul M. K, Roberge J. R, Movileanu L. Engineering and Characterization 
of Robust FhuA-Based Nanopores. 2012. 

Characterization of Corona Wind Flows in Modular Electrode 
Configurations 
Danielle Citro; State University of New York at Oswego 
When a high voltage above corona onset is applied to an electrode system, a small current flows 
between the electrodes. The moving ions carry momentum, which is also imparted to the neutral 
molecules around, creating corona wind. A modular corona wind apparatus was designed and built for 
the study of optimum corona wind flow. Positive high voltage is used at the stressed electrode system 
as it creates larger wind velocities than negative ones at similar magnitude voltages. The apparatus 
allows for systematic change in the electrode configuration and comparison of the lifting forces 
generated.  Data analysis has shown the presence of an optimal intermodular distance providing 
maximum lifting force generated by the corona wind. A laser sheet and liquid nitrogen are also used as 
an effective way for flow visualization. 
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Phase Diagrams of Quarks in Lattice Simulations 
Katrina Colletti; Fordham University  
The primary objective of this project was to examine different possible phases for quarks in numerical 
simulations.  These simulations probe areas of new physics that go beyond the current Standard Model 
of particle physics. In particular, Quantum Chromodynamics, which has been consistently verified 
experimentally, is theoretically studied by numerical Lattice simulations. To study physics beyond the 
Standard Model theoretically, which is what we have undertaken in this project, one can modify aspects 
of the Standard Model, such as the number of quarks, to learn what would be seen experimentally. This 
was the basis of this research project this summer. 

Statement of Techniques and Methods Used 
During the first part of my research this summer, I analytically reproduced my mentor's previous work 
on the subject, in which I was able to find an error in a published article on the subject. To do this I used 
matrix operations and algebra to evaluate the Lagrangian equation to find the masses squared of 
various meson particle fields. For the second part of the summer, I used the program Mathematica to 
solve these same mathematical equations and extend my mentor's work into new phases not yet 
researched. 

Findings and Implications of the Work 
Through my research this summer, I found that there are indeed two more phases in addition to the 
broken phases studied previously by my mentor. We found that the phase diagram describing these 
meson fields is far more rich and intricate than previously thought. We are working on finding where 
these new phases that we investigated will eventually meet, if at all. 

Hall Effect Research on Thin Indium Films 
Kyle Conine; The College at Brockport: State University of New York 
Hall effect measurements were made on thin indium films in order to determine the type and 
mobility of charge carriers. 

Potential Surface Calculations for Rotational Excitation of NaK by He 
Ariel Fragale; Fordham University  
This project explored rotationally inelastic collisions (at T =600K) of He atoms with NaK molecules in 
the (A1Σ+) electronic state.  The GAMESS code was used to determine the He-NaK potential surface 
at values of the NaK internuclear distance ranging from 6.0 to 11.0 a0.  Then theoretical calculations 
using the Arthurs and Dalgarno coupled channel formalism were performed to investigate the strong 
Δj=even propensity found in rate constants determined experimentally at Lehigh for the v=16 vibrational 
level of the first excited (A1Σ+) state. Previous calculations in our group had assumed a fixed 
internuclear separation of NaK at the equilibrium distance (7.935 a0); this assumption corresponds 
approximately to treating the v=0 state. This work did not reproduce the propensity measured 
experimentally. To better approximate the v=16 state, the oscillation of the molecule was taken into 
account in the calculations by averaging the potential over the NaK internuclear distance using the 
probability density of the vibrational wave function. Coupled channel scattering calculations then used 
the averaged potential to solve the Schrödinger equation for the nuclear motion of the atoms, giving 
cross sections used to estimate the theoretical rate constants. When compared to experiment, the new 
theoretical calculations show an excellent agreement. The difference in the results for v=0 and v=16 
suggests that the propensity has a strong dependence on the vibrational state of the NaK molecule. 
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Inexpensive Ultrasonic Interferometer 
John Grossmann; Colgate University  
Growing interest of small universities and colleges in research determines an increasing need in 
affordable laboratory equipment that would be capable of producing scientifically valuable experimental 
results. In this report we present the current status of our efforts to develop a simple and low-cost 
version of a classical experimental setup for ultrasonic pulse-echo measurements that would be easily 
reproducible in the electronics shop of any small educational institution. In particular, usage of a dual 
timer microchip LM556 allowed us to simplify the design of a probing pulse generator. Also, we propose 
that using modern broadband RF components in phase detection circuits will allow us to substitute the 
complicated and expensive superheterodyne design of receiver with the technique of direct 
transformation and analysis of the echo signal right at the probe frequency. Our analysis shows that 
these simplifications can be achieved without compromising for sensitivity of the experiment or 
precision of measurements. 

X-Ray Diffraction of Indium on Metal Foils (Nb and V) and Glass 
Stephanie Hathaway; The College at Brockport: State University of New York  
The structure of Indium was studied because Indium is a superconductor at low temperatures. Indium 
was grown on Niobium and Vanadium, because Niobium and Vanadium are also superconductors at 
low temperatures. Looking at x-rays of Indium on Vanadium, on Niobium and on glass found the 
Crystallite Size of Indium. 

Simulation of Sedimenting Particulate in a Fluid Channel 
Kyle Lawlor; City College of New York  
Sedimenting particulate falling through a fluid has some very interesting qualitative features. As an ink 
droplet falls through a fluid and thin trail of particulate is often left behind in fluid. Additionally these the 
droplet sometimes turns into a radially expanding torus. This torus eventually breaks up and forms 
several smaller droplets, and this type of cascade is seen over and over again so long as there are a 
sufficient number of particles remaining in the subsequent droplets. Simulation results will be presented 
based off existing theory for the hydrodynamic evolution of these "blobs" of particulate falling through 
open fluid. Further discussion will be presented for the effect of walls of a channel on these sedimenting 
particulate and its subsequent behaviors. 

Removal of Long-Lived 222Rn Daughters by Electropolishing Thin Layers of 
Stainless Steel 
Kelley McCabe; Syracuse University  
Long-lived alpha and beta emitters in the Radon decay chain on detector surfaces may be limiting 
background in many experiments attempting to detect dark matter or neutrinoless double beta decay. 
To screen detector surfaces for this radioactive contamination, a low-radiation, multiwire proportional 
chamber (the BetaCage) is under construction. Removal of Pb-210 implanted on its 25-micron stainless 
steel wires without causing significant variation in the diameter of the wires is critical to the BetaCage’s 
ultimate sensitivity. An apparatus to perform electropolishing trials to remove roughly a micron of 
material has been assembled. These trials have shown promising results. Stainless steel square 
samples implanted with Pb-210 have shown counts with a reduction factor greater than 10 after 
electropolishing according to gamma assay. Furthermore, alpha counting has produced similar results, 
with a reduction factor greater than 50. Lastly, the diameters of wires after electropolishing have 
remained sufficiently uniform, with reduction in thickness consistent with expectations. 
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X-Ray Diffraction of thin Indium films on various substrates 
Jeremy Mehta; The College at Brockport:  State University of New York  
Indium was studied because it is a superconductor at low temperatures. Indium deposited onto Silicon 
(Si), Gallium Arsenide (GaAs), and Germanium (Ge) substrates were analyzed using X-Ray Diffraction. 
Further evaluation confirmed lattice constants and miller indices. Scans are being repeated to reveal 
more about the crystal size of each Indium sample on the individual substrates. 

Desorption Kinetics of Water from Poly (methyl methacrylate) Films 
Ross Netusil  and Prof. Carolina Ilie; State University of New York at Oswego  
We present herein the water desorption from the dipole oriented poly (methyl methacrylate) PMMA. 
Water desorption from PMMA presents the “ice species” at 150 K and a bulk peak at about 280 K. We 
note that the desorption peak temperature does not vary greatly with increasing coverage.  The energy 
of desorption is obtained by employing the Arrhenius and Polany-Wigner equations. 

Construction of a Radon Emanation System 
Deborah Noble; Syracuse University  
222Rn is a significant contributor to radioactive backgrounds. We are constructing a radon emanation 
system that includes several chambers which would emit the lowest levels of 222Rn possible and be 
almost completely airtight, minimizing 222Rn contributions from both inside and outside the chambers.  
This system includes several electropolished stainless steel chambers, copper gaskets, and weldless 
metal seals.  This system makes it possible to more accurately determine the amount of 222Rn 
emanated from a sample or the amount present in a particular gas. A sample is placed inside one of 
these chambers and the system is then purged using a boil-off gas such as Helium.  Any residual radon 
is reduced to negligible levels using a low-radon charcoal trap.  After allowing the sample to emanate 
radon for around a week, the chamber’s contents are pumped through a nitrogen cold trap, which 
collects the radon.  The system is heated, allowing radon to expand into another detection chamber, 
this one containing a Si PIN diode that will collect the 218Po and 214Pb daughters of 222Rn.  This system 
can also be used to determine the amount of radon in a sample of gas, however the gas would be 
released directly into the detection chamber, and is useful in many applications. 

Optophoresis and Electrophoresis: Motion of an Optically Trapped 
Polystyrene Particle in an Electric Field 
Kathryn Reddy; Fordham University 
It is well known that electrophoretic motion, the movement of a particle due to an external electric field, 
can be used to quantify particle charge. However, previous techniques assume the viscosity of a 
sample to be known. Using an optical tweezer-based setup we can both measure the viscosity of a 
sample directly and obtain reliable charge measurements. Here we studied the electrophoretic motion 
of a 1.5 µm polystyrene particle using an optical tweezers setup. A lock-in amplifier provided amplitude 
and phase measurements, and a function generator provided an AC electric field to our sample 
chamber. Optophoresis, in the form of optical tweezers, was used as a tool to quantify the 
electrophoretic effects. The setup used standard illumination and quadrant photodiode detection. This 
allows for extremely accurate calibration of the optical tweezers and precise measurements of particle 
motion. Manipulation of the relevant equation of motion allowed us to calculate particle charge and 
electrophoretic mobility. We found the charge of our particles to be 1.26 x 10-16 C and the 
eletrophoretic mobility to be 8.563 x 10-9 m2/V·s. We are able to validate the consistency and accuracy 
of such a setup through error analysis and comparison with previously published data. 
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Surface Loss Minimization In Resonant Cavities 
Stephen Sorokanich; Syracuse University 
This poster will be provide a description of sources of resonator decoherence and a summary of 
experimental techniques for surface loss minimization, with emphasis on the use of microwave 
resonators in quantum computing.   

Do Student Curiosity Questions in Physics Predict Future Success? 
Anastasia Yorke1, Katrina Hay2, and Carolina Ilie1; 1State University of New York at 
Oswego; 2Pacific Lutheran University  
This research was done to determine what the students are curious about in topics related to physics. 
This was done by surveying students about what questions they had about the class that they were in 
or what questions they had about physics in general. We found that the majority of the students at the 
beginning of the class were concerned with factual and fundamental physics questions. We also found 
that there was a correlation between the student’s curiosity and their final grade. The higher the 
students’ curiosity, the better motivation they have to perform well in class. 
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Participants: 

Last Name First Name E-mail Institution 

Anderson Betty banderson@colgate.edu Colgate Unviersity 

Apenowic Josh apenowic@oswego.edu SUNY Oswego 

Arul Manu manu.arul92@gmail.com Syracuse University 

Aubin Christopher caubin@fordham.edu Fordham University 

Badman Ryan rbadman@syr.edu Syracuse University 

Badman Tom tbadman@syr.edu Syracuse University 

Blusk Steve sblusk@syr.edu Syracuse University 

Bourg Seth theme42@gmail.com Fordham University 

Bowick Mark bowick@physics.syr.edu Syracuse University 

Brunetti Matthew matthew.brunetti28@gmail.com Colgate Unviersity 

Cheng Xinru xcheng@colgate.edu Colgate Unviersity 

Citro Danielle citro@oswego.edu SUNY Oswego 

Colletti Katrina kcolletti1@fordham.edu Fordham University 

Conine Kyle kconi1@u.brockport.edu SUNY Brockport 

Cowan Erika eecowan@syr.edu Syracuse University 

Forstner Martin mbforstn@syr.edu Syracuse University 

Fragale Ariel afragale@fordham.edu Fordham University 

Ghulam Gogee gogee2g@gmail.com Syracuse University 

Gregori Domini dom.gregori@gmail.com Onondaga Community College 

Grossman John jgrossmann@colgate.edu Colgate Unviersity 

Guerin Steven sjguerin@syr.edu Syracuse University 

Guo Siyang sguo@colgate.edu Colgate Unviersity 
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Hao Hugo yuhao@syr.edu Syracuse University 

Hathaway Stephanie shath1@u.brockport.edu SUNY Brockport 

Hsu Dylan  dghsu@syr.edu Syracuse University 

Hubisz Jay jhubisz@physics.syr.edu Syracuse University 

Ieta Adrian ieta@oswego.edu SUNY Oswego 

Ilie Carolina carolina.ilie@oswego.edu SUNY Oswego 

Johnson-
Steigelman 

H. Trevor  hjohnson@brockport.edu SUNY Brockport 

Kane Thorin tkane@oswego.edu SUNY Oswego 

Kepple Daniel drkepple@syr.edu Syracuse University 

Kraus Emily eakraus@syr.edu Syracuse University 

LaHaye Matt mlahaye@syr.edu Syracuse University 

Lawlor Kyle  klawlor419@gmail.com City College of New York 

Lentz William wtlentzi@syr.edu Syracuse University 

Manning Lisa mmanning@syr.edu Syracuse University 

McCabe Kelley kemccabe@syr.edu Syracuse University 

Mehta Jeremy jmeht1@u.brockport.edu SUNY Brockport 
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