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University of Rochester, April 15, 2023 
 
Dear Participants: 
 
Welcome to the 41st annual Rochester Symposium for Physics Students (RSPS).  The RSPS was 
instituted to provide an opportunity for undergraduates to present an account of their own personal 
research at a meeting whose format was chosen to closely resemble those of professional scientific 
societies. 
 
At these symposia, research projects are presented in talks or poster sessions by undergraduates 

https://www.pas.rochester.edu/undergraduate/reu/index.html
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LIST OF SPEAKERS 
PRESENTER TIME ROOM 
MILES ACKERMAN 2:00 PM B&L 109 
MARS ANDERSEN 10:00 AM B&L LOBBY 
AIDAN BACHMAN 10:00 AM B&L LOBBY 
BRIAN BAUER 2:15 PM B&L 109 
ALLISON BLUM 10:00 AM B&L LOBBY 
MATTHEW BOWMAN 9:00 AM B&L 106 
CAMERON BROCHU 10:00 AM B&L LOBBY 
ADAM BROWN 9:15 AM B&L 106 
ROBERT COLLIER 1:45 PM B&L 106 
MICAH CONDIE 11:00 AM B&L 106 
SAMANTHA DEMONTE 2:15 PM B&L 106 
VINCENT DAVIERO 1:45 PM B&L 109 
HENRY DUGGINS 11:30AM B&L 106 
KEVIN EUSCHER 10:00 AM B&L LOBBY 
ISSAC ESCAPA 11:30 AM B&L 106 
OWEN FALL 10:00 AM B&L LOBBY 
YINQI FANG 11:00 AM B&L 109 
HEATHER FLANAGAN 10:00 AM B&L LOBBY 
NOAH FRANZ 9:00 AM B&L 109 
NICOLE HAO 9:15 AM B&L 109 
WALY KARIM
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XLI RSPS – ROCHESTER SYMPOSIUM FOR PHYSICS, ASTRONOMY AND OPTICS STUDENTS 

SPS ZONE 2 REGIONAL MEETING 
 

PROGRAM 
 
 
8:00 AM – 8:30 AM:  REGISTRATION AND POSTER SETUP (B&L LOBBY) 
 
 
8:30 AM: WELCOME: BRAD CONRAD, AMERICAN INSTITUTE OF PHYSICS (B&L 109) 
 
 
9:00 AM – 10:00 AM: SESSION IA.  ASTRONOMY AND ASTROPHYSICS (B&L 109) 
 
SESSION CHAIR: PROF. KA-WAH WONG, SUNY BROCKPORT 
 

9:00 AM Extracting Source Redshifts from Spectroscopic 
Gravitational Lenses in DESI 
Noah Franz and John Moustakas, Siena College 

9:15 AM Classifying Solar Flares using Supervised Machine 
Learning 
Nicole Hao and Laura Flagg, Cornell University 

9:30 AM Simulating large scale structure as an effective pion 
fluid 
Bart Horn and Bhavya Mishra, Manhattan College 

9:45 AM Investigating the Physical Conditions of Emission-Line 
Galaxies using DESI Spectroscopy 
Jacob Wunderlich, Siena College 
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Exploring the Dark Sectors for New Forms of Matter and Millicharged Particles 
Keopasith Phaphanthong and Doreen Wackeroth, University at Buffalo 
 
NuSTAR Observation of the TeV-Detected Radio Galaxy: 3C 264  
Colin Steiner, Ka-Wah Wong, Dacheng Lin, Jimmy Irwin and Rodrigo Nemmen, SUNY 
Brockport 
 
Cosmic Ray Detector 
Sean Theisen, Siena College 
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1:45 PM – 3:00 PM:  SESSION IVA.  INSTRUMENTAL & EXPERIMENTAL TECHNIQUES / 
CONDENSED MATTER (B&L 109) 
 
SESSION CHAIR: PROF. BRANDON 
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SESSION IA.  ASTRONOMY AND ASTROPHYSICS 
 
 

Extracting Source Redshifts from Spectroscopic Gravitational Lenses in DESI 
Noah Franz and John Moustakas, Siena College 
 
Gravitational lensing occurs when the light from a distant background object is 
magnified by the mass of a foreground galaxy due to relativistic effects. In 
spectroscopic surveys, gravitational lenses can be discovered by identifying the 
features of both the foreground and background sources in a single spectrum. The 
Dark Energy Spectroscopic Instrument (DESI) is a five-year survey that will obtain 
spectra from more than 40 million galaxies. We analyze roughly 3,000 spectroscopic 
lenses of known gravitational lenses observed by DESI. We model the combined 
spectrum, subtract out the model, and perform a redshift fit on the residual 
spectrum. We present properties of the residual spectra and discuss prospects for 
future work. 
 
 
Classifying Solar Flares using Supervised Machine Learning 
Nicole Hao and Laura Flagg, Cornell University 
 
Solar flares are intense bursts of radiation coming from the release of magnetic 
energy from the Sun. They are a crucial and well-studied aspect of solar magnetic 
activity, but automatically and accurately classifying them is still a challenge to 
researchers in astronomy. We present a standardized procedure to classify solar 
flares using supervised machine learning. Using a set of solar flares data from the 
NASA database and solar spectra from Data & Analysis Center for Exoplanets (DACE), 
we used supervised machine learning and found the best performing algorithm is a 
C-Support Vector Classification with non-linear kernels, specifically Radial Basis 
Function (RBF) or polynomial kernel. In order to optimize the performance of our 
model, we also determined the hyper-parameters to tune, such as polynomial 
degree and alpha value for SVC. The best trained model accurately classified weak 
(6-12 keV) and strong (greater than 6 - 12 keV) solar flares, and was also capable of 
distinguishing flares from disturbances. Testing the model showed that the model is 
able to detect and classify solar flares in completely new data with different 
char
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Simulating large scale structure as an effective pion fluid 
Bart Horn and Bhavya Mishra, Manhattan College 
 
We discuss work in progress developing an efficient numerical simulation for the 
coupled partial differential equations of Large-Scale Structure in cosmology, by 
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SESSION II.  POSTER SESSION 
 
 

Growth and Characterization of EuO/KTaO3 heterostructures 
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NuSTAR Observation of the Gamma-Ray Emitting Radio Galaxy: NGC 315 
Allison Blum, Ka-Wah Wong, Dacheng Lin, Jimmy Irwin and Rodrigo Nemmen, SUNY 
Brockport 
 
Most of the active galactic nuclei (AGNs) in the local universe are low-luminosity 
AGN (LLAGNs). They are generally associated with radiatively inefficient accretion 
flows (RIAFs). We present our study of the gamma-ray emitting radio galaxy NGC 
315 hosting a LLAGN with a misaligned jet. Multi-wavelength studies suggest that X-
rays come from jets, however, it is also possible that the RIAF can contribute 
significantly to the X-rays. We present our study of the origin of the X-rays by using 
the NuSTAR X-ray Observatory. Using our X-ray data, we also provide constrains on 
the synchrotron self-Compton (SSC) model, which is believed to be the gamma-ray 
emitting mechanism for the LLAGN. 
 
 
Improving Low-cost Prosthetic Devices 
Cam Brochu, St. Lawrence University 
 
This study aims to address the limitations of current prosthetic devices by 
developing a low-cost alternative with sensation capabilities such as temperature 
and touch. Our design mimics the human body's own response and builds upon the 
work of Osborn et al. by incorporating temperature feedback mechanisms, in 
addition to their pressure systems. The proposed design offers a more 
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A Temperature Control Stage for Deposition of Thin Metal Films 
Owen Fall, Luke Yelle and Brandon Hoffman, Houghton University 
 
Because the properties of the films are significantly affected by a deposition 
temperature change of only several degrees Celsius, it is vital that the substrate 
temperature be uniform across the entire substrate and constant throughout the 
deposition process, even while it is being radiatively heated by the evaporant metal. 
A temperature control substrate stage is being developed at Houghton University for 
thin metal films produced on 10 cm Si substrates via physical vapor deposition, with 
a base pressure of 10-6 Torr. To test possible substrate-stage adhesion materials, a 
test chamber was set up containing a substrate fixed to a 10 cm diameter aluminum 
heat sink. Resistive wire was epoxied to the substrate surface to simulate the ~6.5 W 
of radiative heating that would occur during deposition. Using double-sided copper 
tape, the minimum temperature change was 18°C in 10 minutes. Adding clamps 
decreased this to 13°C in 10 minutes. Using Ag paste as an adhesive resulted in a 
temperature change of only 3°C in 10 minutes. 
 
 
NuSTAR Observation of the Gamma-Ray Emitting Radio Galaxy: NGC 4261 
Heather Flanagan and Dr. Kah-Wah Wong, SUNY Brockport 
 
At the center of a radio galaxy NGC 4261, there is a low-luminosity active galactic 
nucleus (LLAGN) resulting from the accretion of matter onto the supermassive black 
hole. It has been suggested that the X-rays of the LLAGN can be originated from 
either the accretion flow inwards or from a jet shooting outward. This remarkable 
relativistic jet has been observed in radio to gamma-ray bands. The most popular 
model of the overall emission is the synchrotron self-Compton model. Yet, the hard 
X-ray emission predicted by such model has not been verified. The detailed 
mechanism of how the high-energy X-ray and the gamma-ray emission that is 
produced is still unknown. The hard X-ray data collected by the NuSTAR Hard X-ray 
Observatory on this LLAGN was analyzed to gain a clearer understanding of the 
origin and nature of the emission. It was found that the soft (3-7keV) emission is 
extended, while the hard (15-
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Depositing Lithium Films to Simulate ICF Reaction Products 
Chunsun Lei, Andrew Hotchkiss, Andrew Martin, Adam Brown, Mark Yuly, James G. 
Mclean, Stephen J. Padalino, Chad J. Forrest, Thomas C. Sangster, and Sean P. Regan, 
Houghton University 
 
A possible future experiment using Inertial Confinement Fusion (ICF) to measure 
low-energy light-ion nuclear cross sections has been simulated using the SUNY 
Geneseo Pelletron to activate a thin lithium target which was then rapidly 
evaporated, trapped, and detected. This experiment required a lithium film to be 
deposited in a vacuum of approximately 10-5 Torr onto the surface of a thin 
tungsten foil. The films were produced by heating natural lithium pellets to 400 °C in 
a stainless-steel boat through which 20 A of current was passed. The evaporated 
lithium was contained inside a stainless-steel “house” inside the vacuum chamber, 
with a small opening on the top that allowed the lithium to reach the tungsten foil. 
The vacuum chamber was in an argon-filled glove bag which allowed the films to be 
briefly removed and handled since lithium reacts vigorously with oxygen and water 
vapor. 
 
 
An Experiment Simulating the Production, Capture, and Detection of 8Li from an 
ICF Implosion 
Chunsun Lei, Andrew Hotchkiss, Andrew Martin, Adam Brown, Mark Yuly, James G. 
Mclean, Stephen J. Padalino, Chad J. Forrest, Thomas C. Sangster, and Sean P. Regan, 
Houghton University 
 
Inertial confinement fusion (ICF) is a possible tool for measuring light-ion nuclear 
cross sections. One way to do this might be to trap and detect the radioactive decays 
of the product nuclei produced using a doped target capsule. Some of the highest 
yield light-ion reactions that could be studied using this technique are 6Li(t,p) 8Li 
ĂŶĚ�ϵ�Ğ;ƚ͕ɲͿ�ϴ>ŝ͕�ďŽƚŚ�ŽĨ�ǁŚŝĐŚ�ƉƌŽĚƵĐĞ�ϴ>ŝ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ƐŝŵƵůĂƚĞ�ƚŚŝƐ�ŵĞƚŚŽĚ͕�Ă�
natural lithium film was deposited onto a tungsten substrate, which was then 
activated via the 7Li(d,p) 8Li reaction using the SUNY Geneseo Pelletron accelerator. 
A current pulse of up to 1000 A was discharged through the tungsten raising its 
temperature to as high as about 1500 °C in less than a few milliseconds, causing the 
lithium to rapidly evaporate and produce a gas of neutral lithium atoms which then 
travelled outward and stuck to the aluminum getter detector foil of the Short-Lived 
Isotope Counting System (SLICS). This phoswich detector was used to identify beta 
particles and count in situ the 840 ms beta decay curve for 8Li as a function of time 
in order to estimate the efficiency of SLICS for trapping and detecting ICF reaction 
products. Funded in part by a grant from the DOE through the Laboratory for Laser 
Energetics, and by SUNY Geneseo and Houghton University. 
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Precision Calculations for Yukawa Coupling Strength Studies in Top-Quark Pair 
Production at the LHC 
Thomas McEntire and Doreen Wackeroth, University at Buffalo 
 
A look at how the strength of the top-quark Yukawa coupling affects top-quark pair 
production at the CERN Large Hadron Collider (LHC) is presented. We utilize the 
program HATHOR to calculate the complete cross sections for the processes of qq -> 
tt~ and gg -> tt~, incorporating multi-loops calculations within the context of 
Quantum Chromodynamics (QCD). One-loop electroweak (EW) corrections which 
introduce sensitivity to the Higgs sector of the Standard Model (SM) are also 
considered. We examine the impact of higher-order corrections on collision results 
to enhance the accuracy of our findings. By improving the precision of our cross-
section calculations, we increase the probability of identifying discrepancies with 
current predictions within the framework of the SM. 
 
 
Testing the Detection Limits of Ground-based Surveys for Red Giant 
Asteroseismology 
Jessica Nagasako, Daniel Hey, PhD and Daniel Huber, PhD, University of Rochester 
 
Asteroseismology, the study of stars exhibiting stellar-like oscillations, has 
revolutionized the understanding of stars. Several classes of oscillating stars are 
powerful distance indicators but the effectiveness of ground-based data for 
detecting oscillations in M-giants as a distance indicator is not yet well understood. 
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Simulating Decay Energy Spectra Using Geant4 
Timothy R. Ockrin, Katrina E. Koehler and Ryan P. Fitzgerald, Houghton University 
 
Decay Energy Spectroscopy (DES) uses high energy resolution (~1 keV FWHM at 5 
MeV [1]) microcalorimeters to measure the total energy of each decay from an 
embedded radioactive source. A histogram of these energies enables the 
determination of radionuclide composition, useful for both nuclear safeguards and 
metrology. In some fraction of decays, some of the decay energy is not thermalized 
when a particle such as a gamma ray, X-ray, or electron escapes the detector. The 
probability of this happening depends on the location of the parent nucleus in the 
absorber, the types and energies of particles released in the decay, and the material, 
size, and shape of the absorber. A library of possible spectra is created by simulating 
different shapes and sizes of detector absorbers and compositions, locations, and 
distributions of sources using the Monte-Carlo particle simulation software Geant4. 
With Decay Energy Spectroscopy SIMulation for Absolute Total Efficiency 
(DESSIMATE), a python graphical user interface for visualization, an experimental 
spectrum can be expressed as a linear combination of these simulated spectra. This 
will allow the total activity of each radionuclide in a measured sample to be 
determined. This method can potentially be used in the certification of Standard 
Reference Materials (SRMs) with precisely known massic activities (defined as unit 
activity per unit mass). 
 
 
Exploring the Dark Sectors for New Forms of Matter and Millicharged Particles 
Keopasith Phaphanthong and Doreen Wackeroth, University at Buffalo 
 
The Standard Model (SM) of particle physics describes our current understanding of 
three of the four known fundamental forces in the universe, electromagnetic, weak 
and strong forces, though it isn’t complete. Currently, gravity is not explained in the 
SM. Alongside gravity, there are many other questions that require answers, such as 
Dark Matter. The presence of Dark Matter in the universe motivates the study of 
extensions to the SM called the Dark Sector. This sector may contain new forms of 
matter and new forces. Among them, millicharged particles (mCP) may appear, 
these are particles, which carry a small fraction of the electric charge of the electron. 
The observation of such particles would be a major paradigm shift. In this study we 
will discuss the theoretical framework and will obtain predictions for possibly 
observable experimental signatures of mCPs. 
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NuSTAR Observation of the TeV-Detected Radio Galaxy: 3C 264 
Colin Steiner, Ka-Wah Wong, Dacheng Lin, Jimmy Irwin and Rodrigo Nemmen, SUNY 
Brockport 
 
The origin of X-ray emission from low-luminosity active galactic nuclei (LLAGNs) are 
not very well understood. It has been suggested that the X-rays can come from 
either the accretion flow toward the central supermassive black holes or from the 
relativistic jets of these systems. We present results on our NuSTAR hard X-ray 
observation on the LLAGN 3C 264 to study the nature and origin of its X-ray 
emission. 3C 264 is also one of the few FRI radio galaxies detected with very high 
energy (VHE) TeV emission. The origin of such VHE emission is still unclear. The most 
popular model of such high energy emission is the synchrotron self-Compton model. 
With our NuSTAR hard X-ray observation, we will report constraints on the VHE 
emission mechanisms. 
 
 
Cosmic Ray Detector 
Sean Theisen, Siena College 
 
Using MIT's CosmicWatch Design, I constructed a cosmic ray detector with the intent 
of detecting the flux of muons through Earth's atmosphere. These muons are high-
energy particles that bombard Earth's surface and can be detected by using a 
scintillator and a silicon photomultiplier tube. Muon detection is a difficult process 
because these particles are able to pass through materials without interaction, but 
when passing through scintillators they produce a small amount of light when they 
absorb particles creating photons that can then be absorbed into the 
photomultiplier tube creating a signal. Using this concept I can place the detector at 
different altitudes and angles to see how that varies the rate. Adding a second muon 
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SESSION IIIA. ASTRONOMY AND ASTROPHYSICS 
 
 

Exploring the sensitivity of next generation neutrino telescope at IceCube 
Waly Karim and Yinqi Fang, University of Rochester 
 
The IceCube Neutrino Observatory is capable of detecting high-
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Particle creation and energy conditions for a quantized scalar field in the 
presence of an external, time-dependent, Mamaev-Trunov potential 
Issac Escapa, Henry Duggins, Doug Rennels and Keaton Detwiler, United States 
Military Academy 
 
In 2011-2012, Dan Solomon published two papers in the journal Advanced Studies 
in Theoretical Physics in which he describes examples of violations of the spatial 
and temporal quantum inequalities. The model Solomon was studying was a 
quantum field theory which obeys the Klein-Gordon-Fock wave equation in two-
dimensional Minkowski spacetime with the field coupled to a time-dependent, 
Mamaev-Trunov-type potential. Solomon’s approach is mostly correct, but he 
carries out his derivation using incomplete Cauchy data to determine the future 
evolution of the stress-
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Crystallization Study of Ti-Doped NbO2 Thin Films 
Katie Pittman, Zachary Robinson, Vincent Daviero, Karsten Beckmann, Nathaniel 
Cady and Matthew Sullivan, SUNY Brockport 
 
The purpose of my research this summer was to take niobium dioxide thin films, and 
crystallize them. The films were deposited on silicon wafers by physical vapor 
deposition and atomic layer deposition, both of which are amorphous as-deposited. 
In addition to comparing the different deposition techniques, we also studied 2 Ti-
doped NbOx films. The properties in NbO2 crystalline form have applications in 
electrical switching and memory devices. In order to crystalize the samples, they 
were placed in a tube furnace and annealed at different times, temperatures, and 
using different gasses. Once the samples were annealed, the crystallization 
percentage was measured. Atomic force microscopy (AFM) was used to compare the 
topography between the as-deposited and crystallized samples. I was able to 
conclude that around 825°C is when NbO2 transitions from amorphous to 
crystalline. Ultimately, this research may help improve the efficiency of computers 
and computational devices. 
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LIST OF PARTICIPANTS 
Name Status Institution 

Miles Ackerman Undergraduate Student Union College 
Mars Andersen Undergraduate Student SUNY University at Buffalo 
Aidan Bachmann Undergraduate Student University of Rochester 
Brian Bauer Undergraduate Student Siena College 
Andrew Bo Undergraduate Student Houghton University 
Matthew Bowman Undergraduate Student Houghton University 
Cameron Brochu Undergraduate Student St. Lawrence University 
Adam Brown Undergraduate Student Houghton University 
Allison Blum
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Waly M Z Karim Undergraduate Student University of Rochester 
Mia (MJ) Keller Undergraduate Student University of Rochester 
Katrina Koehler Faculty Houghton University 
Chunsun Lei Undergraduate Student Houghton University 
Scott Lewis Undergraduate Student SUNY Brockport 
Joseph Lugten Undergraduate Student University of Rochester  
Annie Maloney Undergraduate Student University of Rochester 
Andrew Martin Undergraduate Student Houghton University 
Amii Matamoros Delgado Undergraduate Student University of Rochester 
Thomas McEntire Undergraduate Student 
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RIVER CAMPUS MAP (GPS/MAPS): 252 ELMWOOD AVE, ROCHESTER, NY 
PHYSICS & ASTRONOMY MAIN OFFICE: 206 BAUSCH & LOMB HALL 585-275-3433 
UNDERGRADUATE COORDIATOR: 210 BAUSCH & LOMB HALL 585-275-4356 
 

 


	University of Rochester, April 15, 2023
	Frank Wolfs (Chair RSPS)
	Department of Physics and Astronomy
	University of Rochester
	LIST OF SPEAKERS
	SPS zone 2 regional meeting
	PROGRAM
	Session Chair: PROF. Ka-wah Wong, Suny Brockport
	Session Chair: PROF. ZACHARY ROBINSON, SUNY BROCKPORT
	Session Chair: Prof. MARK YULY, HOUGHTON university
	SESSION CHAIR: PROF. BRANDON HOFFMAN, HOUGHTON UNIVERSITY
	SESSION CHAIR: PROF. MICHAEL PFENNING, UNITED STATES MILITARY ACADEMY
	List of Participants

