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University of Dallas 

Physics News   2019-2020 

 

The year of 2019 was very productive for the University of 

Dallas Physics Department, especially in the areas of student 

research and funding for research and outreach projects.  If 

you recall the 2018 Physics Newsletter, the department has 

been focused on undergraduate research projects both 

inside and outside of the classroom.  Students have the 

option to complete an external research experience for 

undergraduates (REU) or an internal research experience at 

UD in nuclear physics, high energy particle physics, 

astrophysics, cosmology and biophysics supported by the 

Donald A. Cowan Physics Institute.  All of the UD faculty 

continue to develop their research with UD students.   

The department is currently recognized as a Department of 

Distinction (2018-2020) by the American Physical Society 

(APS) Committee on Education for its commitment to 

undergraduate research experiences and passion for 

innovative education practices.  Throughout the rest of this 

newsletter, we share with you the research projects students 

and faculty have been working on over the past year and the 

new additions to existing courses to further the students’ 

education through hands-on techniques with advanced 

equipment and developing new instruments and sensors.   

Nine undergraduate UD physics majors and one high school student from Ursuline Academy contributed posters and talks 

to the Fall 2019 Meeting of the Texas Section of the American Physical Society (TSAPS) at Texas Tech University in 

Lubbock, Texas.  UD students working towards their B.S. degree contribute talks and posters at professional meetings to 

their peers and faculty from other institutions.  Mary Fox was awarded the Outstanding Undergraduate Research 

Presentation for her work entitled “AC and DC Coupling for Biopotential Amplification” in collaboration with Sarah Evans, 

Dr. Moldenhauer, Dr. Stenesen and Mr. Sweeney.  Pictured, from left to right:  Samuel Tessema (’21), Eniola Sobimpe (’21), 

William Morris (’20), Meg McDonough (’21), Clare Bacak (Ursuline Academy ’20), Mary Fox (’20), Aidan Medcalf (’20), John 

Rabaey (’22), Nathan Smith (’20), and Sarah Evans (’22). 

https://udallas.edu/constantin/academics/programs/physics/facilities-research/student_research.php
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Updates on the department and University: 

Dr. Jacob Moldenhauer will continue as chair of the 

department and Dr. Sally Hicks will begin a year-long 

sabbatical beginning in June 2020 after completing a 

two-and-a-half-year term as Interim Dean of 

Constantin College.  I am sure it does not surprise any 

of you who know her that she did an incredible job 

balancing academics (she still taught at least one 

course each semester), advancing research (DOE grant 

for nuclear physics research with UD students and 

other proposals), and countless administration duties 

while serving the University.  Dr. Levente Borvak is 

now serving as a full time Affiliate Assistant Professor 

to help the department in her absence.  We have 

enjoyed the first year with our new President, Dr. 

Thomas Hibbs, and we look forward to the naming of 

the next Dean of Constantin College and learning how 

the physics department and the new Dean can work 

together. 

Finally, we know that this newsletter comes at a time 

of much transition and uncertainty in all of our lives.  

This newsletter was originally scheduled (as usual) to 

be distributed at the beginning of March.  However, 

this March did not seem like the right time for a 

newsletter focused on 2019, when we were learning 

that the Spring 2020 semester was about to have some 

very drastic changes.   

As many of you know, the University closed its campus 

to students after spring break and all classes 

transitioned to completely online or remote learning in 

less than two weeks.  This was an amazing 

accomplishment for the faculty and staff at UD.  As you 

can imagine, this transition was especially challenging 

for the sciences because of the labs which require 

equipment and lab space.  In physics, while we could 

have used simulations and data analysis to replace all 

of the labs, our department feels very strongly that the 

students really need to experience the labs in as much 

of a hands-on method as possible.   

All of the physics labs still met for live synchronous 

sessions at regular times and all sessions were 

recorded for review by students who could not attend.  

Each lab professor worked through the labs with the 

students, and also demonstrated or performed the labs 

in sync with the students.   

The department felt strongly that this was a time to 

spend some of our reserve funds to purchase supplies 

for students to perform labs remotely at home, rather 

than just doing simulations (some of these are 

highlighted later in this newsletter).  We also 

purchased lab kits for use during the summer physics 

courses.  Normally, these would be planned for either 

the students to purchase or lab fees to cover, but the 

late change to online delivery prevented passing any 

new expenses on to the students after registration.  

Online learning may sound less expensive, but there 

are hidden costs of training, software, hardware, 

firmware, and we cannot reuse a lot of the lab kit 

equipment.  

We are so grateful to all of you who have contributed 

to our department in the past, so that we could afford 

to make these opportunities possible and continue to 

teach physics and its labs in the ways that we feel serve 

our students best.  We received much appreciation 

from the students for our tireless efforts.  I am 

especially thankful to our adjunct faculty, Dr. David 

Catlett and Zachary Santonil for developing their own 

online labs to complete their courses (adjuncts are not 

required to develop teaching materials for their 

courses or labs).   

As many of you have heard, the UD Irving and Rome 

campuses will be open for students in the Fall, and we 

look forward to seeing the students on campus, in the 

classrooms and labs again.  We know that we will need 

to be careful with this transition but that because of 

the UD spirit and community, we will succeed.   

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 contact us at physics@udallas.edu. Our door is 

always open, and we would love to have you stop by 

and visit us sometime. 

mailto:physics@udallas.edu
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Focus on Undergraduate Research 

Congratulations to spring 2020 graduates Mary Fox and Aidan Medcalf, winners of the Joe Neuhoff and Fr. Benedict 

Monostori Awards for physics. Mary completed research with Dr. Moldenhauer in biophysics developing new 

instrumentation for drosophila electroretinograms in collaboration with Dr. Stenesen in the biology department.   

Aidan worked on neutrino physics projects such as the NOvA test-beam time of flight project with Dr. Flanagan in 

collaboration with CERN and Fermilab.  He is also contributing to the novel neutron detector project in collaboration 

with Dr. Flanagan, Cerium Lab and the Air Force.   

Meg McDonough (’21) completed an external REU with Texas A&M 

University Cyclotron Institute, performing research under Dr. Melconian.  

She  helped to install and commission TAMUtrap, the world's largest Penning trap, at the Cyclotron facility. To 

commission the Penning trap, they performed mass measurements of stable isotopes; in doing so, they characterized 

and optimized the functioning of the ion trap so that it would be prepared to perform experiments with a radioactive 

beam on the V-A vector form of the weak interaction. She presented her research at the Fall 2019 TSAPS meeting. 
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Sarah Evans (’22) discussed her summer research 

project, “Electromagnetic Shielding for Low Level 

Biological Signal Detection” with a member of the TSAPS 

at the Fall 2019 meeting in Lubbock, TX at Texas Tech 

University.  Sarah’s project developed a Faraday cage to 

insulate the biosensing instrument for electroretinograms 

in drosophila, developed by Mary Fox (’20). 

Clare Bacak (Ursuline Academy ’20) presented 

a poster at the Fall 2019 meeting of the TSAPS 

on her work with Dr. Moldenhauer investigating 

competitive cosmological models and 

explanations to tensions between different 

observations that measure the expansion rate of 

the Universe. 

Samuel Tessema (’21) worked with Dr. Levente Borvak on an 

astrophysics projects during the summer of 2019.  He 

presented the analysis of two types of gamma ray bursts 

(GRBs) at the Fall 2019 meeting of the TSAPS, which confirms 

an inverse relationship where GRBs which are fainter can be at 

smaller distances.   
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John Rabaey (’22) and Eniola Sobimpe (’21) presented posters at the Fall 2019 meeting of the TSAPS on neutrino 

physics projects they worked on with Aidan Medcalf (’20) and Dr. Flanagan, in collaboration with Fermilab.  John 

(above) presented work on using a Stronium-90 gamma ray source to measure the accuracy and precision of the 

NOvA test beam time of flight experiment. John (above right, wearing safety goggles), is shown at work at Fermilab, 

a laboratory for particle physics and accelerator research.  One of his tasks involved building a “trigger,” a device that 

would tell other, more complex detectors when to start taking data.  

Eniola (below left, standing next to John) presented various prototypes constructed and tested for the NOvA test 

beam time of flight experiment.  He (below center) continued his work started in summer 2018, where he constructed 

prototypes and tested them using developed Python codes.   

Aidan and John at the Fermi National 

Accelerator Laboratory with Dr. Flanagan.  

Sam Garza visited the Green Bank Observatory and attended a week long 

Radio Astronomy Boot Camp in Green Bank, West Virginia. Sam earned a 

coveted REU at the National Radio Astronomy Observatory. She looked at the 

relationship between 

star formation and 

dense gas using the 

new survey DEGAS 

and presented her 

work at the 

American 

Astronomical 

Society meeting  

in Hawaii. 
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Nathan Smith (’20) and William Morris (’20) presented talks at the Fall 2019 meeting of the TSAPS on astrophysics 

projects they worked on with Dr. Olenick, studying data from Kepler on cataclysmic variable binary star systems.  Nathan 

(left) developed an eclipse mapping routine using Python for analysis of Kepler data.  The program uses chisquare and 

other fitting routines to evaluate best fitting the accretion disks of eclipsing binary models of cataclysmic variable stars.  

William (right) investigated a specific target cataclysmic variable in Superoutburst, Kepler 212700993, and reported 

characteristics identifying the duration, period, and mass ratio of the system. 

Peter Hedlesky completed an REU at Louisiana State 

University in nuclear and astrophysics, developing a novel 

detector for answering some of the questions surrounding 

Big Bang Nucleosynthesis in the early Universe. He spent 

part of his REU designing, testing, and assembling a circuit 

board for a Position Sensitive Scintillator Detector and built 

a 3D printer to custom print parts for his research.  He 

visited The Laser Interferometer Gravitational-Wave 

Observatory (LIGO) in Livingston, Louisiana.   
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Physics Events on Campus 

STEM Reverse Interviews: The department’s annual Reverse Interviews Session now involves all STEM fields and 

is held in the Spring and Fall semesters so that Romers do not miss out.  As a reminder, for the past three years, we 

have offered these informational interviews.  Several local alumni and others have come to campus to allow our 

physics majors to interview them. 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 fall 2020.  If you live nearby and are interested in such activities, please let us know.  

Physics demos: Current and prospective students tried out physics demos during a Friday afternoon visit 

day.  Physics majors enjoyed a chance to show off their toys to fellow students and interested visitors, while 

practicing their understanding and explanation of these simple physics demonstrations. 
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Clare Boothe Luce Speaker Series: The final year 

and final presentation of the Clare Boothe Lecture 

Series came full circle in the Spring of 2019, when 

UD hosted former Clare Boothe Luce Scholar (2016-

2017) Mackenzie Warrens as the Clare Boothe Luce 

Speaker.  MacKenzie is a graduate student at Rice 

University in Nuclear and Plasma Physics and an 

NSF Graduate Research Fellow.  She spoke about 

her work at Rice in laser cooling and magnetic traps, 

her experiences as a graduate student, and as a 

woman in Physics.  She also visited with former 

classmates, current CBL Scholars and UD women in 

STEM. 

Amateur (Ham) Radio Club:  UD alum Sean Kelly talked 

with UD students on the merits of amateur (ham) radio and his 

experiences as a first responder in disaster situations.  The 

physics department is working with Mr. Kelly to start an 

Amateur Radio Club where students learn about ham radio, 

build their own radios and earn their ham radio license.  Not 

only do students learn practical applications to support their 

physics education, but they are finding a way to serve their 

larger community. 
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Physics Fun! 

Teacher Assistant Appreciation Luncheon:  Physics faculty and students celebrated the end of the Spring 2019 

semester at the TA appreciation luncheon.  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.  

Luisa Velasco was chosen for the Outstanding TA Award for the semester.  At the TA appreciation luncheon at the 

end of the fall 2019 semester, John Lowrie  was given the Outstanding TA Award.   

Annual Physics Christmas Party at Dr. Olenick’s House:  Physics Majors caroled on the street after having their fill 

of food and merriment at the annual Christmas Party at Dr. Olenick’s home. 



University of Dallas Physics News  2019-2020 page 10  

 

Annual Spring Picnic: Physics students and faculty relaxed and visited at the annual Spring Picnic held 

at Dr. Hicks’ residence.   
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Alumni and Family Weekend Interactive Physics 

Demos: One of the highlights of the year,  

students, faculty and alumni participated in 

interactive physics demonstrations during the 3rd 

annual interactive physics demos for kids (and adults) 

on the Friday evening of Alumni Family Weekend.  

Clockwise, from top left: Experiments and 

demonstrations range from conservation of energy in 

collisions, electromagnetic motors, Bernoulli’s 

principle, energy of sound waves, and crowd favorite, 

conservation of angular momentum on a turntable. 
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Innovative education practices and “classroom” experiences 

Students in UD physics courses experienced some of the 

innovative experiments  and demonstrations as part of the 

department’s emphasis on experiential learning.   

Clockwise: Eclipsing binaries lab for astronomy, 

demonstrating Einstein’s description of the gravitational 

effect of curved space, and testing the acceleration of 

gravity in general physics labs.  

Students in Dr. Olenick’s Mayterm Astronomy in the 

Smoky Mountains course had fun at Water Rock 

Knob during a break in class. 

St. John the Evangelist Catholic Church in Waynesville, 

North Carolina, hosted classroom time in their parish hall 

for Mayterm Astronomy in the Smoky Mountains. 
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Physics major Meg McDonough 

presented her Computational Physics 

project on Strategic Sailing:  A 

Downwind Approach in an ePoster session 

for the course.  Meg is an avid sailor and 

her brother, Peter McDonough, Ph.D., is 

a graduate of UD’s Physics Department. 

Physics majors David Foust 

and Luisa Velasco presented 

their ePosters for 

Computational Physics 

while other students 

listened in.  David discussed 

the use of Monte Carlo 

methods for simulating 

protein folding in 

proteogenesis and Luisa 

explained synchronization of 

random walkers in 1-, 2-, 

and 3-dimensions, and the 

connection to tree parity 

machines. 

Computer Science major Michael Andalaro talked about 

his Computational Physics project on neutron star 

structure in which he applied the Bethe and Johnson 

equation of state to the Tolman-Oppenheimer-Volkoff 

equations. 
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Optics projects and labs were completed and 

developed by students while at home during 

remote learning this Spring 2020 semester.  

Students each completed their own hologram using  

kits purchased by the Physics department.  

Students could use the provided laser to make their 

own optics experiment to show their proficiency in 

designing, building and performing their own optics 

lab project at home, independently.  

Holograms were made using kits created by 

Litiholo, containing a die cast Mini-Cooper, Lego 

mini-figure, and a stack of dice. 

Student final projects: Fresnal diffraction by square and circular apertures, construction and testing of Pohl 

Interferometer, thin film interference with bubbles, low cost pulse sensor, and Lissajous curves with lasers and sound 

waves at various frequencies.   Be on the lookout for a University News article coming soon, with more details about Optics 

Lab Student Projects.  

https://www.youtube.com/watch?v=NNC8oqshkN0
https://www.youtube.com/watch?v=NNC8oqshkN0
https://www.youtube.com/watch?v=NNC8oqshkN0
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Joe Dougherty, fellow 

seminarians and family built 

a trebuchet as a gift for the 

physics department.  

Pictured here, Joe explains 

how to fire the trebuchet by 

pulling the pin and how to 

load the simple machine. 

  The trebuchet will be used 

in outreach events and 

course enhancements, such 

as theoretical mechanics. 

2019 Physics Graduates 

Back row: Alexander Thompson, Peter Chang,  Andrew Chang, John Jones, Alec Byrd, Joe Griesbauer  

Front row: Joe Pelletier, Sophia Andaloro, Tessa Rosenberg, James Frisby, Daniel Orth, Ted Morin, 

Alessandra Marchi 
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Our Physics Faculty  

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. 

At the 2019 Texas 

Symposium on 

Relativistic Astrophysics 

in Portsmouth, England,  

Dr. Moldenhauer presented a 30 minute talk on his work 

on CosmoEJS, an interactive cosmology simulation that 

allows users to fit cosmological models to actual data sets 

using Easy Java Simulations (https://www.compadre.org/

osp/items/detail.cfm?ID=12394).  This work was recently 

highlighted with the 2019 Nobel Prize in Physics.  In the 

announcement of the Nobel Prize in Physics by the 

American Journal of Physics (AJP), Dr. Moldenhauer’s 

original CosmoEJS article in AJP is given as  one of three 

Top Articles in Cosmology, along with those of the 

Nobel Laureate for content related to the 2019 Nobel Prize 

in Physics. https://aip-info.org/37VS-Z7E8-9162D0HZBC/

cr.aspx   

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, see the work by Mary  
Fox and Sarah Evans earlier in this Newsletter. 

Dr. Sally Hicks has devoted her career to studying neutron-nucleus interactions through 

neutron scattering and neutron-induced reactions. She and her students collaborate 

primarily 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. Currently, Dr. Hicks studies neutron interactions with materials 

that are important for energy production using nuclear fission.  These include: Iron, 

Carbon, Silicon, and Sodium, which are important for transporting heat from the reactor 

core, structural materials, or shielding. These studies are important as the Department 

of Energy works to develop next generation nuclear reactors and for our basic 

understanding of neutron-nucleus interactions.  Dr. Hicks currently serves as the Interim 

Dean of Constantin College and recently completed her term as Chair of the Texas 

Section of the American Physical Society.  

https://udallas.edu/constantin/academics/programs/physics/faculty/moldenhauer-jacob.php
https://www.compadre.org/osp/items/detail.cfm?ID=12394
https://www.compadre.org/osp/items/detail.cfm?ID=12394
https://aip-info.org/37VS-Z7E8-9162D0HZBC/cr.aspx
https://aip-info.org/37VS-Z7E8-9162D0HZBC/cr.aspx
https://udallas.edu/constantin/academics/programs/physics/faculty/hicks-sally.php
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Dr. Will Flanagan received his undergraduate education at the University of Colorado at Boulder. Lured from astronomy 
research by the fascinating connection between cosmology and particle physics, he began doing Large Hadron Collider 
(LHC) phenomenology at Texas A&M through a summer Research Experience for Undergraduates (REU) internship. He then 
returned to Colorado to begin research with the Compact Muon Solenoid (CMS) detector as the LHC became operational. 
 
Upon graduation, he moved to Texas A&M to complete a Ph.D., looking for supersymmetric dark matter particles produced 
through weak boson fusion. He moved to the dynamic field of neutrino physics during postdoctoral work at the University of 
Texas at Austin. During this time, he found a love for tinkering with particle detectors and mentoring undergraduate 
research. 
 
Dr. Flanagan was recently awarded a $450,000 contract 
from the Air Force for his work in developing the world’s 
smallest neutron detector, in partnership with Cerium 
Labs.  Cerium Labs has developed the world’s smallest 
neutron detector through patented modification to a flash 
memory chip. This chip will revolutionize searches for 
nuclear materials with small unmanned aerial systems, 
handheld survey meters, and clandestine methods by 
presenting a leap forward in miniaturization and 
affordability. This disruptive technology is a fundamentally 
different method of neutron detection and has advantages 
over current technologies including ease of imbedding into 
almost any system, ability to function without power, and 
rapid mass-production. Results from current prototypes 
confirm high sensitivity to neutron radiation without false 
positives from other types of radiation (gamma rays and 
muons). The current phase of funding will support R&D to 
change the boron content and thickness within the chip as well as improved methods for readout, which will increase the 
sensitivity and usability over current prototypes. 

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.  He also works with Mr. Arthur Sweeney of the Physics 

Department in searching for new exoplanets.   Now using remote observatories set up by Mr. 
Sweeney, Dr. Olenick’s work focuses on gathering wide-field images of the same area in the sky 

over weeks and analyzing the images to extract  light curves, looking for faint transit signals.   

Dr. Levente Borvák recently joined the UD physics depart as an Affiliate Assistant Professor of 

Physics. He continues his research collaboration with colleagues from Charles University 

(Prague) and Eötvös Loránd University (Budapest) working toward the classification of gamma 

ray bursts (GRBs). His research particularly focuses on GRBs with measured redshifts. At the 

XXXth General Assembly of the International Astronomical Unionof gamma-ray bursts, which 

addresses the curious observation of more distant bursts appearing  in Vienna, Austria, he 

presented about the analogy of the K-correction in the topic brighter than closer ones. In May of 

2019, he presented his research at the 16th INTEGRAL/BART Workshop in the Czech Republic and 

in June at the European Week of Astronomy and Space Science in Lyon, France. Currently, he 

continues his international collaborations in the field of GRBs and has been working on 

developing the physics department’s instrumentation course to include more 3D design and 3D printing elements along 

with the metal machining components. He is also building a new survey course for the Fall 2020 semester to focus on 

Medical Physics.    

https://udallas.edu/constantin/academics/programs/physics/faculty/flanagan-will.php
https://udallas.edu/news/2020/physics-professor-students-develop-smallest-neutron-detector
https://udallas.edu/constantin/academics/programs/physics/faculty/olenick-richard.php
https://www.udallas.edu/constantin/academics/programs/physics/faculty/borvak-levente.php
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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. 

https://www.udallas.edu/constantin/academics/programs/physics/faculty/sweeney-arthur.php
https://udallas.edu/constantin/academics/programs/physics/index.php
mailto:%20physics@udallas.edu

