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XXXIX – ROCHESTER SYMPOSIUM FOR PHYSICS (ASTRONOMY AND

OPTICS) STUDENTS

SPS ZONE 2 REGIONAL MEETING

PROGRAM

8:45 AM: WELCOME: PROF. FRANK WOLFS, UNIVERSITY OF ROCHESTER

9:00 AM–10:30 AM: SESSION IA.  ASTRONOMY AND ASTROPHYSICS (Zoom Rm #1)

SESSION CHAIR: PROF. MARK ROSENBERRY, SIENA COLLEGE

9:00 AM The Effects of Multiscatter Dark Matter Capture and

Evaporation on the Evolution of Population III Stars

Ian K. Bania, Colgate University

9:15 AM Constraining Dark Matter Properties with Population III

Stars

Cosmin Ilie, Caleb Levy, Jacob Pilawa, and Saiyang Zhang,

Colgate University

9:30 AM Neutron Stars in the Braneworld: The Role of the

Nuclear Equation of State and the Brane Tension

Rebecca Coglianese, Manhattan College

9:45 AM Photometry and Imaging of Asteroid

Vanessa Havens, Siena College

10:00 AM Deblending Merging Galaxies using SCARLET

Ashley Martsen, Jeyhan Kartaltepe, Michael Lam, Fred

Moolekamp, RIT, RIT, RIT, Princeton

10:15 AM The Effect of StelTְҐan
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10:40AM–11:25 AM:  SESSION II.  POSTER SESSION (Zoom Rms: Poster #1-#8)

Using REBOUND to simulate the orbit of asteroid 2010 TK7
Fred Genier, Mark Rosenberry, Graziano Vernizzi, Siena College
(Zoom Rm: Poster #1
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1:15 PM–2:45 PM: SESSION IVB.  ASTRONOMY AND ASTROPHYSICS (Zoom Rm #2)

SESSION CHAIR: PROF. MICHAEL DUNHAM, SUNY FREDONIA

1:15 PM Evaluating the BAO signal through CenterFinder
Chad Popik, University of Rochester

1:30 PM Exploring the Distribution of the Intergalactic
Medium Gas 11 billion Years Ago
Joshua Ratajczak, Satya Gontcho A Gontcho, Regina
Demina, Zachery Brown, Gebri Mishtaku, University
of Rochester

1:45 PM Decomposition of Galaxy Rotation Curves
Yifan Zhang, University of Rochester

2:00 PM CaII Absorption in Quasar Fields
Stella Van Ness, SUNY Brockport

2:15 PM Detection of a Disk Surrounding the Variably
Accreting Young Star HBC722
Xi Yek (Zach), SUNY at Fredonia

2:30 PM The Effects of Decaying Dark Matter at Early Times
on The Hubble Constant
John Yevoli, Manhattan College
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limit. This upper bound on luminosity provides a way to place projected bounds on the

DM-proton scattering cross-section well below current direct detection experiments in

the sub-GeV region. Thus, the mere observation of population III stars, a promising

prospect with the new James Webb Space Telescope, can be used to constrain this key

dark matter property in previously unexplored regions of parameter space.

Neutron Stars in the Braneworld: The Role of the Nuclear Equation of State and the

Brane Tension

Rebecca Coglianese, Manhattan College

We studied the properties of neutron stars using a model of extra-dimension, known as

braneworld theory, and utilized a state-of-the-art nuclear equation of state. This is an

important research area as it advances our understanding of the fundamental laws of

nature and explores the possibility of a warped geometry and a higher-dimensional

universe, using compact objects as astrophysical laboratories. In particular, we found that

the brane tension can enhance the observed mass of the compact object. Given the

nuclear physics constraints on the equation of state and the astrophysical limit of the

maximum mass of the neutron star, we set a lower limit on the brane tension.

Photometry and Imaging of Asteroid

Vanessa Havens, Siena College

Asteroids of all sizes orbit within our solar system, some come close to Earth and some

far away. While the collision threat from asteroids is well known, we can learn about the

formation of the Solar System by studying the orbital properties and composition of

asteroids.  Using the Siena College Breyo observatory, I have been and plan to continue

tracking asteroids, focusing on the asteroid Danae. With the data processed, I will then

analyze the images taken using the programs DS9 and AstroImageJ to measure a light

curve of the asteroid. By looking at light curves you are able to see the variations in the

light reflected from the asteroid which helps to determine the shape of the asteroid and

its rotation period.  We plan to obtain spectra to analyze the asteroid's chemical

characteristics. The chemical composition and any absorption lines can help us to

determine the region where the b阀
a�ermion�倀ookuné of
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SESSION IB. INSTRUMENTATION/EXPERIMENTAL TECHNIQUES,

NUCLEAR AND PARTICLE PHYSICS

LCLS-II Photoinjector Optimization Using Measured Transverse Laser Profiles

Lucas Berens (1,2), Nicole Neveu (1), Lipi Gupta (1,3), 1: SLAC National Accelerator

Laboratory, 2: Rochester Institute of Technology, 3: University of Chicago

An upgrade to the Linac Coherent Light Source (LCLS) is currently under construction

(LCLS-II). Simulations of the photoinjector are used to better understand and predict

beam quality under different operating conditions. These simulations, however, do not

currently account for the transverse laser profile at the photocathode.  We present

results on using transverse laser profiles from Virtual Cathode Camera (VCC) images to

optimize LCLS-II photoinjector simulations.  We have used these VCC images as initial

transverse particle distributions for ASTRA photoinjector simulations,  as  opposed  to

ideal  particle  distributions.   We  also  prze to bt o
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Gaussian Process for Anomaly Detection in Particle Accelerators

Yue Wang, University of Rochester, SLAC National Accelerator Laboratory

Common anomalies in particle accelerators are point anomaly, shift anomaly, and drift

anomaly. The current troubleshooting procedures for the accelerator at SLAC are

resources and time consuming. A method that is able to detect anomalies in real-time

and report a list of potential causes of the anomalies will be presented in this talk.

Gaussian Process (GP) fits the signal functions from limited noisy observations. GP was

used to calculate the functional values and the derivatives in real time. Furthermore, we

classified and visualized points leading to an anomaly using the predicted values with a

matrix. We demonstrated the method on a Toy Model and accelerator simulation data

set.

Local Positioning System using Chip Scale Atomic Clocks (CSACs)

Aaron Flowers, George Zhang, Saleem Ali, Dr. Paula Fekete, United States Military

Academy

The purpose of this research project is to utilize Chip Scale Atomic Clocks (CSACs) to

create an accurate local positioning system that can operate as a contingency to the

conventional Global Positioning System. GPS measures the time it takes for radio signals

to travel to and from a receiver to calculate the pseudorange between the receiver and

its corresponding satellites. We investigate this concept employing smaller, ground-based

handheld devices that are rapidly deployable with ground-based receivers and receivers

onboard low altitude balloon satellites. We show that our local positioning system can

operate using hand portable CSACs that will accurately measure the time it takes for

radio signals to travel to and from a receiver at closer distances, while accounting for

time dilation due to altitude differences. Using the process of trilateration, we find an

accurate distance and location between the receiver and three other CSACs. This local

positioning system is expected to be useful for situations where GPS is unavailable such

as in high pressure deployment situations for the military, as well as in places where GPS

satellites cannot reach such as underground locations.
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is an open-source software package which bridges this gap. SNEWPY can interface with

supernova simulation data to generate a time series of neutrino spectra at Earth which it

can then use to calculate the neutrino event rates as seen in the detector.
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SESSION IIIA. EDUCATIONAL PHYSICS, QUANTUM OPTICS

Develop Augmented Reality Tools for Teaching Physics & Chemistry Concepts

Justin Marotta, Natalie Stagnitti, Siena College

Many undergraduate students find it difficult to visualize 3D concepts in physics,

chemistry and engineering courses. There is a need for context-specific spatial

visualization activities to help students connect 2D representations to 3D models. We

have assembled an interdisciplinary team of undergraduate physics, chemistry, and

computer science research students and faculty to create 3D, augmented reality (AR)

models of physics concepts including centripetal force, torque, electric and magnetic
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operations compete with the thermalization, and we show that the engine approaches a

steady state where it operates with finite efficiency.
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Boltzmann entropy for decision tree algorithms

Daniel Whinnery, Siena College

Decision trees and random forests are generated by the recursive binary partition of a

given dataset. The goal is to increase the diversity (or information content) of the data

among different partitions. That task is usually achieved by minimizing

information-thesio॓ሀ㰀洀t �
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SESSION IVA.  BIOLOGICAL PHYSICS, CONDENSED MATTER PHYSICS

Analysis of Electron Density Modifications During Vitamin D Absorption.

Keontré I. Hughes, Colgate University

Chronic vitamin D deficiency is a relatively common condition worldwide. We studied a

mix of vitamin D binding proteins and model membranes, with the goal of understanding

structural changes that occur as cells absorb vitamin D. Data are gat　䀄䀀 T̀䔀
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has a disk-to-star mass ratio of approximaer
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Jillian Paulin Undergraduate Student Colgate University

Silvia Peiro Undergraduate Student Roberts Wesleyan College

Yinglei Peng Undergraduate Student University of Rochester

Susanna Phillips Undergraduate Student Roberts Wesleyan College

Chad Popik Undergraduate Student University of Rochester
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