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Innovative Physics Education Practices 

The blue morpho butterfly is one of the subjects 
of interest for the interdisciplinary course  
“Integrated Science Lab,” co-taught by  
Dr. Hicks (Physics), Dr. Steinmiller (Chemistry)  
and Dr. Stenesen (Biology). 
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The course investigates how the color blue occurs in nature; for example, through the preferential reflection of blue light by 
complex chitin structures in the wings of the blue morpho butterfly shown in the image.  This course utilizes the University’s 
new scanning electron microscope (SEM) and the atomic force microscope (AFM) to image the wing structures. These new 
instruments are from a grant from the W. M. Keck Foundation and a private donor, respectively.  

The year 2018 in the Physics department at the 
University of Dallas has been very productive with 
undergraduate research.  As many of you know, the 
physics department emphasizes research, both in the 
classroom and through its BS degree requirements.  
This past year, our Physics majors participated in 14 
summer research positions or internships and several 
others worked on research projects during the 
semester.  All of these projects have been or will be 
presented at professional meetings.  We highlight 
some of these projects and presentations in our 
newsletter, along with events we attended or 
presented on campus, awards earned, and department 
fun! 

In recognition of the department’s commitment to 
undergraduate research experiences both inside and 
outside of the classroom, and a passion for innovative 
education practices, we were selected as a Department 
of Distinction for 2018-2020 by the American Physical 
Society (APS) Committee on Education. We have 
chosen to highlight these research opportunities and 
modern education practices in this year’s newsletter.  

These opportunities include internal summer projects, 
external research experiences for undergraduates 
(REUs) and advanced courses and classroom 
techniques.   

All the faculty have continued to develop their research 
projects with UD physics majors, as well.  These 
updates are provided throughout the newsletter.   

Finally, the University and department experienced 
some exciting transitions this past year.  The previous 
Dean of Constantin College, Dr. J.J. Sanford, was hired 
as the Provost in January 2018.  Dr. Sally Hicks is now 
serving as the Interim Dean of Constantin College, and 
Dr. Jacob Moldenhauer has assumed more roles in the 
Physics department as Acting Chair.  The University is 
currently involved in a search to hire a new president.   

We hope you enjoy catching up on the happenings of the 
Physics department at the University of Dallas.  If you would 
like to let us know what you are up to, then please use the 
contact info at the end of this newsletter or on the 
department's website. Our door is always open, and we 
would love to have you stop by and visit us sometime.  
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Congratulations to Physics senior Sophia Andaloro on winning the 
prestigious Robert S. Hyer Research Award at the Texas Section of the 
American Physical Society fall 2018 meeting.  Each year this award is 
presented to an undergraduate student and the student's mentor.  Sophia 
earned the award for her summer 2017 REU at the University of Arkansas 
and her thesis on the research entitled, "Fraunhofer diffraction of Laguerre-
Gaussian vortex beams carrying equal and opposite angular momentum." 

 

 
 

 

  

In summer 2018, Sophia completed an REU at the 
Texas A&M Cyclotron Institute in Nuclear Physics 
with Dr. Grigory Rogachev, Primary Investigator, 
and presented at the DNP APS 2018 Meeting 
(Jointly hosted with the Physical Society of Japan.) 

“Developing reliable neutron-gamma pulse shape 
discrimination (PSD) methods for scintillator 
detectors is important for fundamental science 
and modern security applications. Machine 
learning methods were developed to overcome 
current energy limitations and to improve neutron
-gamma separation. This conference presentation 
discussed the improvements made to traditional 
discrimination methods using machine learning 
structures, and suggests areas of broader 
applications in detector technology.” 

Shown working at Fermilab, Eniola Sobimpe built a 
dry gas and water cooling system for NOvA test 
beam detector and determined the best prototypes 
for the NOvA test beam time of flight system.  

“The purpose of the water cooling system is to serve 
as coolant for the detector when operating and 
reduce the noise from the detector's Avalanche 
Photodiodes (APDs). The dry gas part of the system 
uses nitrogen gas to prevent condensation or water 
droplets from forming,  which might be caused from 
the cooling system. 

The second aspect of my research was to take data for different types of PMTs (Prototype 1), C-series SiPM (Prototype 2), 
and J-series SiPM (Prototype 3), and account for the ones with high gain and most stable rise time. This is important because 
rise time is of fundamental importance in high speed electronics, since it is a measure of the ability of a circuit to respond to 
fast input signals, and the high gain shows the prototypes with the best response to increase in voltage.”  

If you would like to read more about the award and 
the legacy of Robert S. Hyer as a physicist in Texas, 
please click here.  

Focus on Undergraduate Research 
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Students John Lowrie and Beemnet Alemayeh completed 
research during the summer of 2018 at the University of 
Kentucky Accelerator Laboratory, investigating neutron 
scattering from 7-Li and 19-F.  Dr. Hicks spent about a 
week working with them during the early part of the 
summer, but John and Beemnet stayed in Kentucky 
working with Postdoc Anthony Ramirez and USNA 
Professor Jeff Vanhoy to analyze data they took early in 
the summer.  The two students gave oral presentations 
over their research at the Texas Section of the American 
Physical Society Meeting in Houston. 

Working with the UD Physics department’s 3D printer, students Ted Morin 
and Luisa Velasco measured the coefficient of thermal expansion of 3D 
printed plastics for use in precise optical equipment.  “Since we have optical 
applications in mind, we are conducting the measurement with laser 
interferometry.  Once perfected, our method should be easily reproducible 
by other physicists.  Since thermal expansion is not usually a controlled 
attribute of 3D printed plastics, an easy way to measure optical effects is an 
important step for making higher precision, inexpensive 3D-printed optics. 
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Samantha Garza was accepted into the National Astronomy Consortium (NAC) 
research program, an organization that is associated with the National Radio 
Astronomy Observatory (NRAO). “I worked with Dr. Robert Benjamin at the 
University of Wisconsin Madison, looking at star formation and masers in the 
near and far 3kpc arms of the Milky Way Galaxy. From these star formation and 
maser region data, we created a Python program that modeled the structure of 
the 3kpc arms. Using our new model we found that the distribution for the radii 
of the star forming regions in the near and far 3kpc arms are approximately 
equal, while the angular sizes of the far 3kpc arm regions are smaller than the 
near 3kpc arm regions, as expected.”  

Alec Byrd worked during the 
summer at the University of Dallas 
with Dr. Moldenhauer on 
theoretical and computational 
cosmology.  He presented his 
project at the Fall Texas APS 
meeting in Houston. “We 
compiled data on many 
gravitational strong lensing 
systems. We combined this new 
data set with others such as 
supernovae and the cosmic 
microwave background radiation 
to constrain cosmological 
parameters of competitive 
cosmological models based on 
Einstein’s general theory of 
relativity.”  

Sam presented her work at the 
American Astronomical Society 
Winter meeting in Seattle, 
Washington. 

Samuel Tessema worked at UD 
during the summer with  
Dr. Moldenhauer, working with 
computed tomography module 
coupled to the x-ray diffraction 
apparatus to produce CT-scans of 
different objects.  “As I suspected, the 
source of the x-rays and the number 
of projections used to make the 3-D 
model  have a significant impact on 
the resolution of the image, and 
thereby the quantitative information 
that can be gathered from such an 
observation.” 
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Andrew Chang worked this summer in the UT Austin NASCENT program, shown with mentor Liam Connolly and a program 
director, and in a group photo with other NASCENT participants.  “As a NASCENT participant, I  worked in the mechanical 
engineering department at UT Austin under Dr. Michael Cullinan. My project was to create in code a feedback control for a 
nano-positioner that my mentor has been working on for the past two years. The purpose of his device is to do in-line roll to 
roll AFM scanning on a flexible web (essentially doing AFM scans on a conveyor belt). Naturally, such a device must have 
stringent noise control in the positioning of the AFM and hence the topic for my project.”  

Aidan Medcalf worked this summer at CERN as part of the 
Deep Underground Neutrino Experiment (DUNE) Dual-Phase 
collaboration. DUNE is the next-generation liquid-Argon  
time-projection-chamber (LAr TPC) experiment currently 
under construction at Fermilab in Illinois and the Sanford 
Underground Research Facility in South Dakota. Its goal is to 
measure the mass and oscillation rates of neutrinos, as well 
as observe neutrino bursts from supernovae.  

“I helped build protoDUNE, the prototype detector at CERN, and analyzed the gain and signal characteristics of WA-105, the 
first large-scale dual-phase LAr TPC detector. My data analysis work is directly applicable to protoDUNE and DUNE data 
analysis. ProtoDUNE dual-phase is the next step in the DUNE dual-phase effort and will be operational by fall 2019.” 
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Peter Chang worked this summer with NanoJapan at Cornell on an 
IREU project focused on studying intrinsic surface defects in rutile 
titanium oxide (TiO2) using X-ray photoelectron spectroscopy. “In 
particular, we investigated their dependence on ion (Ar+) sputtering 
and annealing temperature. Electronic defects were induced in the 
surface when sputtered with Ar+ ions, and the relatively low annealing 
temperatures at which they disappeared allowed us to hypothesize 
that defect formation was due to interstitial titanium and not just 
oxygen vacancies.” 

Peter presented his project results at North Carolina State University. 

Joe Griesbauer worked at the University of Texas at Dallas with the Lumata group in biophysics, under Dr. Lloyd Lumata.  “This 
research sought to experimentally investigate brain cancer and its characteristics through the use of magnetic resonance 
technologies. Glioblastoma, an aggressive type of brain cancer, was analyzed using nuclear magnetic resonance (NMR) 
spectroscopy. A significant characteristic of glioblastoma is the rapid proliferation of cancerous cells, which requires an 
increase in glucose metabolism. Thus, glucose and glucose metabolites are useful biomarkers for tracking carcinogenesis and 
determining the effectiveness of cancer treatments.”  Results were presented at the Fall Texas APS meeting in Houston. 

Joe Pelletier (second from right) worked 
on designing a functioning nanoscale 
electromotor made with DNA origami at 
the University of Illinois, Urbana-
Champaign.  “I used a software called 
caDNAno to design the structure, and the 
research was all computational.  
I succeeded in designing a DNA origami 
water well and a functioning nanoscale 
electromotor. One of the research 
supervisors enabled us to go underground 
at Fermilab and look at the experiment up 
close. 

My research results were presented at the 
Fall Texas APS meeting in Houston.” 
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Using our remote telescope at the Dark Sky 
Observatory in West Texas, UD freshman students 
Gianna Milton, Cecilia Hassan, Samantha Garza and 
Clement Seay, shown in the photo, along with two 
UNT students, worked with Dr. Olenick and  
Mr. Sweeney to observe exoplanets. They were able 
to take data on a known exoplanet, WASP-43b and 
their measurements served as a check on any 
change in period of the exoplanet.  Their work will 
be published in Robotic Telescopes, Student 

Research and Educations (RTSRE) Proceedings in 
2019. 

Senior Alex Thompson was a research student under Dr. Olenick and worked with 
Kepler space telescope data to analyze and model a known Algol-type binary star,  
UZ Lyrae.  His measurements revealed not only that matter is being transferred from 
one star to the other but, more surprisingly, that the binary has a Jupiter-size planet 
orbiting it at a distance of three times the Earth’s distance from the Sun.  Alex will 
present his work at the NASA Kepler V Conference in Glendale, CA in March 2019. 

 Another group of students, Peter Hedlesky, Gabriela 
Sanford, Samantha Garza, Gianna Milton, Cecilia 
Hassan, and William Bennett works with Dr. Olenick on 
determining parameters and modeling un-cataloged 
Algol-type binaries in Kepler K2 data using PHOEBE.  
The group has completed six of thirty-four binaries and 
their preliminary work will be presented at the NASA 
Kepler V Conference.  The next step will involve more 
detail analysis of those Algols showing active mass 
transfer. 

Daniel Orth analyzed photometric data from the 
Kepler satellite to determine the orbital period of 
the AM CVn candidate J103317+072118, with 
guidance from Dr. Richard Olenick. “I used 
Python's built-in Lomb-Scargle periodogram 
analysis, which allowed me to discover the 
frequencies of the strongest periodic effects in 
the system. My results matched with  
Dr. Olenick's and allowed me to calculate the 
approximate orbital radius and gravitational 
wave radiation of the system, given the standard 
assumptions for the mass of white dwarfs. Based 
on my analysis, J103317 has the longest orbital 
period of known AM CVn stars, important for 
understanding the evolution of stars of that class.   

I presented my work at the Fall Texas APS 
meeting.” 
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Physics majors (from left to right) 
Joseph Griesbauer, Joe Pelletier, John 
Lowrie, Alec Byrd, Daniel Orth, and 
Beemnet Alemayehu at the Fall 2018 
meeting of the Texas Section of the 
American Physical Society at the 
University of Houston.  All six 
students made oral presentations 
over their projects for their 
undergraduate thesis and bachelor of 
science in Physics requirements. 

 

The University of Dallas Physics Department was 
selected as a Department of Distinction for 2018-2020 by 
the American Physical Society Committee on Education.   

The department earned this distinction for its strong 
emphasis on undergraduate research and innovative 
physics education practices.   

Dr. Jacob Moldenhauer  and several UD 
physics majors joined efforts with 
student teachers from the UD 
department of education to bring 
interactive physics experiments to Irving 
School District 4th grade students. Here, 
physics majors Samantha Garza, Keaton 
Van Eck and elementary education 
student teachers celebrate with  
4th graders from Ms. Silverberg’s Science 
and Mathematics class after an 
afternoon session at Barton Elementary 
School in Irving. 
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Physics sophomores Samuel Tessema and Cecilia Hassan began putting the new Atomic Force Microscope (AFM), pictured at 
left, to use this fall in the Quantum Physics course.  They verified nano-scale measurements of particular objects.  Then they 
used the Scanning Electron Microscope (SEM) at right to image the same objects and were able to contrast the strengths of 
both instruments — for example, the AFM resolves the z-dimension (depth) very well, while the SEM has very high x- and y-
dimension resolution.  The SEM was recently acquired with a grant from the W. M. Keck Foundation for interdisciplinary uses 
between the Physics, Chemistry and Biology Departments.    

Dr. Borvák and his Instrumentation class built a 
quadcopter drone primarily from parts printed with 
the 3D printer.  In the summer, Francis Cavanna 
(shown at right) and James Frisby gave the 
quadcopter its first test flight in the UD gymnasium to 
avoid dangerous crosswinds.  You can see the video 
on the physics department web page.  Future plans 
involve increasing the flight time and adding an HD 
camera to the drone.  

Dr. Borvak’s other instrumentation projects 
for students have involved designing and 
constructing equipment for optics using either 
the mill and lathe or the 3D printer and its 
software.   

Students in the Instrumentation Lab learned 
how to use a lathe, mill, 3-D printer and other 
equipment to machine and build optical 
components for the laboratory. The process 
involved both design using CAD software and 
fabrication of the pieces from aluminum and 
acrylonitrile butadiene styrene (ABS), a 
common thermoplastic polymer used in 3D 
printing. 
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During Spring future Crusader days the Chemistry, 
Physics and Biology Departments exhibited 
undergraduate research posters in the Hagger Science 
Center.  Physics majors Philip Lenzen (pictured below) 
and others discussed research projects with fellow 
students and prospective students.  Many of these 
posters were a result of REUs as partial requirements of 
the BS degree in physics. 

Physics events on campus 

The Clare Booth Luce 
Lecture Series hosted   
UD alumna Dr. Elizabeth 
(Reisinger) Sprague, Senior 
Research Investigator at the 
Novartis Institutes for 
BioMedical Research in  
Cambridge, MA.   

Dr. Sprague  spoke about  
x-ray crystallography and 
other biophysical tech-
niques being used in drug 
discovery. 

Pictured from left to right:  Samantha Garza, Luisa Velasco, Cecilia Hassan, Gianna Milton,  

Dr. Sally Hicks, Dr. Elizabeth Sprague, Hannah Safranek, Sophia Andaloro, Rebecca Mitton, 

Tessa Rosenberger and  Mary Fox. 
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Physics majors introduced 
alumni and their families to 
interactive physics demon-
strations during the 2nd annual 
interactive physics demos for 
kids (and adults) on Friday 
evening of Alumni Family 
Weekend. 

At right:  Students use magnets 
to demonstrate electromotor 
forces. 

Above and left: Young 
children experience 
heating liquid with the 
energy from their hands; 
and conservation of 
angular momentum 
spinning on a turntable. 

For the past two years, we have offered something new 
(at UD) for our students called informational interviews.  
Several local alumni and others have come to campus to 
allow our physics majors to interview them.  This past 
spring we combined it with our Women in STEM pro-
gram.  These reverse interviews were a huge success and 
seemed to lessen our students' fear of finding jobs for 
those who are not interested in going to graduate or 
professional school.  We will be having another session 
this spring 2019.  If you live nearby and are interested in 
such activities, please let us know. 

Illustrating the Bernoulli Principle by floating 

ping pong balls above an air pump. 
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Beautiful spring weather in Irving allowed this 
photograph taken on campus during Friday 
Music on the Mall.   We took our new Coronado 
H-alpha solar telescope out on the mall, and one 
of our students took this great picture of a solar 
prominence/flare.  

We did a quick estimate and the flare is about 
4.5 times the diameter of the Earth! The Physics 
Department has plans to further develop the 
solar observing capabilities of the University.   

Nathan Smith enjoyed a frozen chocolate chip cookie on a hot 
August day in Irving.  The cookie was frozen using liquid nitrogen 
as one of the exhibits for physics demos on the mall.   

During the last days of Carpenter Hall in February 2018, just prior to its demolition, the Physics department and the Society 
of Physics Students (SPS) conducted three-stage human rocket races and demonstrations.  The unusual slopes of Carpenter 
Hall made for some exciting exhibitions of the physics of the three-stage rocket.  
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Physics Fun! 
Physics majors laugh and relax at the Spring Picnic, held annually at Dr. Hicks’ home.  

Teaching assistants, graders and 
tutors enjoyed an end-of- 
semester lunch at Fuzzy’s on 
Dead Day.  This outing also 
serves as a chance to take a 
break during the fierce studying 
before the final exams.   

Aidan Medcalf was presented with the Outstanding Teaching 
Assistant award for the Fall 2018 semester.  Aidan was the 
Teaching Assistant for Dr. Flanagan’s Quantum Physics lab and 
lecture.  All of the students said the course would not have 
been a success without him.  
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Physics majors practiced singing 
Christmas carols, accompanied by   
Dr. Olenick at the piano, at the annual 
Christmas party at Dr. Olenick’s 
home.   

The students and faculty enjoyed 
holiday treats and hot chocolate 
before heading out into the 
neighborhood to share Christmas 
carols.    

Bottom row, left to right: Keaton Van Eck, Nicholas Terranova, Steven Block, Paul Boulet.  Top row: Matthew Nickel, 

Craig Nakutis, Francis Cavanna, Philip Lenzen.  Not pictured:  Elizabeth Lyons. 

Physics graduates May 2018 
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Dr. Sally Hicks has devoted her career to studying neutron-nucleus interactions through 
neutron scattering and neutron-induced reactions. She and her students collaborate with 
scientists from the U.S. Naval Academy and the University of Kentucky. Her teams investigate 
collective and few-particle excitations of stable nuclei and neutron reaction probabilities, which 
lead to a better understanding of the strong nuclear force, one of the four fundamental forces. 
Currently, Dr. Hicks studies neutron interactions with materials that are important for energy 
production using nuclear fission.  Iron, carbon, silicon, and sodium are elements often found in 
reactor cores and shielding. Understanding energy efficiency and security of energy production 
necessitate understanding how neutrons interact and lose energy with these materials. Her 
most recent results show that nuclear theorists, who use nuclear models to get a global picture 

of neutron interactions, need more data to constrain their calculations. The Department of Energy (DOE) considers this 
information of vital importance as scientists consider next-generation nuclear reactors and other security issues.  She 
continues to direct the Clare Boothe Luce Program for the 3rd year of funding for full scholarships for women in STEM and 
the EE/PHY dual degree with UTA. Beginning in 2019, she will serve as the Chair of the Texas Section of the American 
Physical Society.   

Dr. Jacob Moldenhauer studies cosmic acceleration of 
the universe's expansion.  As the universe expands, 
other galaxies accelerate away from us. Physicists do 
not yet know the cause of this accelerated expansion.  
It could be due to an unknown repulsive energy, such as 
dark energy, or perhaps an incorrect formulation of the 
current theory of gravity. As a theoretical cosmologist, 
Dr. Moldenhauer uses data gathered from telescopes in 
space and around the world to test models of gravity. 
He uses supercluster computers and several programs 
to make testing more efficient.  

In addition to his cosmology research, Dr. Moldenhauer 
has interdisciplinary projects with the UD Biology 
Department. They have successfully developed a novel 
physical model of the human head and brain for 
studying concussive and sub-concussive level collisions. 
There is also new work with Dr. Stenesen on 
developing methods to detect the electrical signal in 
the eye of a fruit fly and image structures using the 
AFM. 

At the 2019 Testing Gravity meeting in Vancouver, British 
Columbia, Dr. Moldenhauer presented a poster on his recent 
publication “Exploring the dynamics of cosmological models 

with CosmoEJS” in the Journal of Cosmology and Astroparticle 
Physics, JCAP11(2018)011 . 

Dr. Richard Olenick studies two related but disparate astrophysical areas: cataclysmic 
variable stars (CVs) and exoplanets.  To understand accretion disk dynamics in CV 
systems, he observes preludes to super-outbursts and transitions within and outside of 
super-outbursts, a study that necessitates the capabilities of NASA's Kepler K2 mission. 
Kepler light curves have shown the necessary detail for identifying disk transitions from 
the retrograde to the prograde direction. As a Kepler K2 Guest Observer, Dr. Olenick 
works with scientists in Florida and Moscow to examine the evolution of disk structures, 
and he also works with Mr. Arthur Sweeney of the Physics Department. Dr. Olenick 
recently began gathering data from remote observatories to produce light curves for 
over 5,000 stars. Analyzing 7,000 images collected over 35 nights each summer to extract 
these light curves, he aims to identify, characterize, and model new exoplanet 
candidates. Dr. Olenick has published one such candidate and hopes to find many more. 

Our Physics Department Faculty 
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Dr. Will Flanagan’s research centers on particles called neutrinos. Neutrino physics 
offers critical insight into understanding why the universe seems to be 
predominantly comprised of matter rather than of equal parts matter and 
antimatter. To this end, Dr. Flanagan is part of the most promising efforts to resolve 
this mystery in both ongoing (NOvA) and next-generation (DUNE) experiments. 
NOvA currently searches for differences between beams of neutrinos and anti-
neutrinos, which are antimatter neutrinos. Dr. Flanagan’s research group is a key 
partner in a two-year ongoing test beam calibration effort. His group is building 
auxiliary detectors and testing electronics that will measure the calibration particles 
before they strike the detector. Dr. Flanagan’s team is also building light detectors 
to detect neutrinos for DUNE, the largest future neutrino experiment.  

 

Physics majors Anthony Pelster (left) and Aidan Medcalf (right) inspect construction 
of one of the two protoDUNE detectors at CERN with Dr. Flanagan (center). These 
prototype neutrino detectors consist of over 80,000 gallons of liquid argon, large 
electric fields, and sensitive electronics. 

Dr. Levente Borvák currently serves as an adjunct faculty member.  He conducts 
gamma-ray burst research as part of an international group of astrophysicists and 
cosmologists. This summer, at the XXXth General Assembly of the International 
Astronomical Union in Vienna, Austria, he presented research about the analogy of 
the K-correction in the topic of gamma-ray bursts, which addresses the curious 
observation of more distant bursts appearing brighter than closer ones. His research 
was conducted as part of a collaboration with Attila Mészáros  and Jakub Řípa from 
Charles University in Prague and Eötvös Lóránd University in Budapest, respectively.   

Mr. Arthur Sweeney continues to provide the experimental expertise for the 
department’s research astronomy program using remote telescopes and to 
develop upper level laboratories for the department. Mr. Sweeney assists with 
the upgrades to the Haggarty Observatory at UD, contributes to the detection of 
the very weak electrical signals from fruit flies, and helps create labs for the color 
blue course. 

For more information visit the UD Physics website. 

 

Contact:  Paula Asaff, Administrative Assistant —email: physics@udallas.edu, or call the Physics Department 972-721-5072. 


