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For the first time in its history, the number of graduating 
Gustavus physics majors exceeded twenty students in 
2014, and we are on a pace to do so again in 2015. 

Although the Gustavus physics de-
partment is perennially near the top 
of the nation in terms of its number 
of graduating majors from a bacca-
laureate-only institution, 2014 was 
the first time we achieved the long-
term goal of graduating a class ex-
ceeding 20 majors. The 23 senior 
majors who graduated on June 1, 
2014, eclipsed the previous high of 
18 majors set in 2008. (The six 
women who graduated with a phys-
ics major this year was also the sec-
ond highest ever, with the record 
being seven women, also set in 
2008.) The record won’t last long, 
however, as there are 25 senior ma-
jors in the class of 2015. 

Among all liberal arts colleges in the 
United States, our ten-year average 
for physics majors (for the period 
2003-2012, the most recent data re-
ported by the American Institute of 
Physics) was 14, trailing only Harvey 
Mudd College (21), Carleton College 
(19), Reed College (18), Bethel Col-
lege and St. Olaf College (16) and 
Grinnell College (15). Almost cer-

tainly, when the most recent data are 
collected and published, Gustavus 
will move up in the rankings. 

Speaking of being near the top, over 
the same time period (2003-2012, 
the most recent data reported by the 
National Science Foundation) Gus-
tavus was sixth highest among lib-
eral arts colleges for the baccalaure-
ate origins of physics Ph.D.’s. Our 
25 alumni who earned the degree 
during that decade trailed only Har-
vey Mudd (63), Reed (40), Swarth-
more College (28), Williams College 
(27) and Carleton (26). 
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Student Awards 

researcher in the Manhattan Project, 
physics professor and Dean at the 
University of Missouri, Rolla) for his 
lifetime commitment to the teaching 
of young people.  

Logan Rudstrom (‘15) received a 
Most Improved Award, as the phys-
ics major within his class who 
showed the most improvement dur-
ing the 2013-2014 academic year. 

Patrick Ernst (‘15) and Joshua 
Root (‘15) will serve as the Physics 
Departmental Assistants for Fall Se-
mester 2014. These positions have a 
nominal expectation of four hours 
per week in research, course devel-
opment or other activities that will 
assist in the work of the department. 

Finally, this past spring a record 
number of 16 senior physics majors 
were inducted into the Gustavus 
chapter of Sigma Pi Sigma, the na-
tional physics honor society. This 
year’s inductees, all from the gradu-
ating class of 2014, were Wyatt Ad-
ams, Nicole Ball, Elliot Bell, Peter 
Crady,  Kellan Euerle, Jacob 
Fredrickson, Mara Johnson-Groh, 
Ed Kluender, Matthew Knutson, 
Jenna Legatt, Olivia Palmer, Grant 
Rorem, Troy Seberson, Marah 
Sobczak, Haley Totzke and James 
Trevathan.  

and for a career with Bendix Corpo-
ration. The scholarship is intended 
to encourage physics students of 
promise who are enrolled full-time at 
the College. 

Will Doebler ('15) was awarded the 
John Chindvall Scholarship in Phys-
ics. This endowed scholarship was 
established in memory of 1970 Gus-
tavus graduate John Chindvall by his 
parents and friends. It is awarded 
annually to a student majoring in 
physics. 

Briana Mork (‘15) was selected as 
the winner of the Julian A. Crawford 
Memorial Prize in Physics. The prize 
is named in memory of the former 
chair (1967-69) of the Gustavus 
physics department and awarded to 
the student with “the greatest poten-
tial for contributing to physics and 
society.” 

Grace Kerber (’17) and Nicholas 
Hulstrand (‘17) share the Harold Q. 
Fuller Memorial Award in Physics, 
which is given to the first-year stu-
dent who has the highest overall re-
cord in physics courses. This award 
was established in 1997 by Professor 
Emeritus Richard M. Fuller (who 
taught at Gustavus from 1968-1999) 
and his wife, Judith.  The award hon-
ors Richard's late father "HQ" (a 

As we do every year, the department 
is recognizing a number of returning 
majors with awards. 

Elise Mesenbring (‘15) has been 
selected as the winner of the Mil-
ward T. Rodine Memorial Physics 
Award. This prize is named for the 
longtime Gustavus professor of 
physics who taught here from 1933-
1969, and is awarded annually, on 
the basis of interests and scholarly 
achievements, to a physics major 
who has completed the junior year. 

In consultation with the Physics De-
partment, the Department of Mathe-
matics/Computer Science has cho-
sen Spencer Batalden (’15) as the 
winner of the John Borneman Prize 
Par Excellence in Mathematics. This 
award was designated in memory of 
John Borneman, a 1955 Gustavus 
graduate, by his family. It is pre-
sented annually to an outstanding 
student in the fields of mathematics 
and physics. 

Seth Doebbeling (‘15) has received 
the Gerald and Julia Swanson Schol-
arship in Physics. This endowed 
scholarship was established to honor 
the work of the physics department 
faculty who provided Gerald Swan-
son with a background that prepared 
him for graduate study in physics 

Student Wins National Recognition 
Will Doebler (‘15) has been named 
an Honorable Mention Rossing 
Physics Scholar for 2015-16. He will 
receive a $7,000 scholarship from 
the Thomas D. Rossing Fund for 
Physics Education. The fund is 
named for Dr. Thomas Rossing, an 
accomplished physics scholar who 
chose to support the study of phys-
ics at colleges and universities affili-
ated with the Evangelical Lutheran 
Church in America (ELCA) by pro-

viding scholarships to exemplary 
physics students. 

In his three years at Gustavus, Will 
has spent two summers conducting 
research, first in Jessie Petricka’s 
AMO lab, and then in Tom 
Huber’s acoustics lab. In his own 
words, “Working in an acoustics lab 
allows me to merge my lifelong 
hobby, music, with my academic as-
sion, physics.”  Will Doebler (‘15) 
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New Faces in the Department 

There are a couple of changes in per-
sonnel in the physics department 
this year. 

During this past year, Stacie Miller 
joined the physics department as our 
Administrative Assistant. We share 
Stacie with the Department of 
Mathematics and Computer Science. 
When not found in her physics de-
partment office (Olin Hall 214), she 
is most likely upstairs in her MCS 
office (Olin Hall 324). Stacie writes, 
“Fall 2014 marks the beginning of 
my fourth year as an Administrative 
Assistant with Gustavus. I previously 
worked in the History and Commu-
nication Studies departments, and 
then joined Physics and MCS last 
fall. I very much enjoy what I do, as 
well as the people I work with! 
Working in multiple departments has 
really broadened my Gustavus ex-
perience, and Physics is a great place 
to be!  

“Prior to Gustavus, I worked in the 
corporate world, primarily in client 
account and project management. 
After 20 years in that field, I sought 
a new challenge and made my way to 
Gustavus! The career change has 
been invigorating for me. I love 
working with the professors and the 
ambitious students. I admire their 
tenacity - these students work hard 
and are passionate about their Gus-
tavus experience. It's impossible not 
to be passionate, here at the home of 
the Nobel and Building Bridges con-
ferences! There is so much to enjoy 
here, especially for someone like my-
self, who is interested in almost eve-
rything and anything!  

“I really am interested in everything - 
I take classes myself, and will always 
be a life-long learner. I'm passionate 
about eldercare and volunteering. I 
enjoy the outdoors, especially gar-
dening, bird watching, and camping 

with my family. Additionally, I am a 
tyrannical bookworm (a bookworm 
who quickly escalated to book 
hoarder). I love it when people share 
their reading recommendations with 
me, and am happy to offer my sug-
gestions when asked. So many 
books, so little time! I read every-
thing and anything, but especially 
love history, biographies, poetry, 
magic realism, and science fiction. 
Fortunately for me, this campus 
abounds with books! Gustavus is a 
perfect fit for me.” 

Dr. Daniel Young joins our depart-
ment this year as Visiting Assistant 
Professor of Physics. He writes, “I 
received my B.S. in astrophysics at 
Rice University and completed my 
Ph.D. in physics (with an education 
emphasis) at the University of New 
Hampshire just this past August. 
While at UNH I studied aspects of 
student reasoning and how we can 
identify productive elements of 
learning; specifically, I looked for 
resources that could be used to scaf-
fold learning in terms of mechanistic 
reasoning. I find great aesthetic ap-
peal in the idea of causal connec-
tions and I created both a novel 
model for learning (the Multiple-
Scale Model which you will see in 
my classes this fall) and various labo-
ratory exercises for my dissertation 
that used causal ideas to teach fluid 
dynamics and related topics. 

“I absolutely love teaching and the 
university environment and I am 

thrilled to have the chance to teach 
General Physics and Quantum Me-
chanics at Gustavus this fall. Outside 
of the physics realm I am a huge fan 
of college sports and was the captain 
of the club volleyball program at 
UNH when we won the national 
club title in 2011. Additionally, I love 
to travel and experience the out-
doors. I've done a number of road 
trips across the United States and 
have seen many different sights from 
the Grand Canyon, to the space nee-
dle, and all the way to Washington 
D.C. where I interned at the God-
dard Space Center during my time as 
an undergrad. When I was in gradu-
ate school if I wasn't in the office or 
at the gym, you could usually find 
me at the beach, my favorite part of 
summer! 

“I can't wait to meet you all and am 
thrilled to be a part of the Gustavus 
community. Feel free to stop by my 
office anytime to work on some 
physics problems or just to chat 
about the weather. If you're lucky 
enough, I just might grace you with 
one of my terrible physics jokes as 
well!” 

Visiting Assistant Professor  
Dr. Daniel Young 

Stacie Miller is our new  
Administrative Assistant 
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Physics Graduating Class of 2014 

As happens every year, some of the 
graduates have shared future plans 
and left advice for future physics 
graduates. 

Troy Seberson writes, “My experi-
ence was one that will stay with me. 
I made so many memories and long 
lasting friends at GAC. I attribute 
much of it to the physics department 
which helped bring us, and keep us, 
together. I am attending Purdue Uni-
versity in the Physics PhD Program. 
My sub-field is still undetermined, 
but I am looking mainly at AMO or 
condensed matter. Words of Wis-
dom: If you're going to grad school 
learn the material well, get good 
grades, get internships, study for that 
GRE, and party hard. Take none of 
this with a grain of salt.” 

Wyatt Adams says, “My experiences 
at GAC were great. I will say that my 
favorite part about Gustavus is the 
quality of education I received from 
my professors, both in physics and 
in my liberal arts studies.  

 
As for my future plans, this fall I will 
be starting graduate school in the 
electrical engineering PhD program 
at Michigan Technological Univer-
sity. After grad school I hope to en-
ter industry and do research and de-
velopment in solar technology, 
photonics, or some other related 
field. My advice to physics students 
who are coming along is to develop 
good habits early on in college. You 
should always strive to understand 
the details of every homework prob-
lem you complete, and if you don't 
you should get comfortable asking a 
classmate or your professor for help. 
Talking about problems, especially 
with your professor, is a great way to 
overcome any obstacles that you 
may be struggling with.” 

From Jenna Legatt: “Currently, I 
am working as a Manufacturing En-
gineer at IRD Glass in Litchfield. I 
am committed to IRD until October 
in which I am teaching abroad in 

Thailand for a semester. Advice: 1) 
Love your classmates (& professors) 
and find a study group you work 
well with. Not only will they proba-
bly become some of your best 
friends, but having people by your 
side who are going through the same 
thing make the time more pleasur-
able. 2) Even if you feel as dumb as 
you've ever felt doing it, once you 
are in the real world, you will see 
your hard work pay off. (at least I 
have so far). 3) Ask questions. Al-
ways.” 

Jacob Fredrickson writes, “This 
fall, I will be attending Ohio State's 
Welding Engineering PhD program. 
The program is unique in that it is 
the only Welding Engineering pro-
gram in the US. I plan on complet-
ing my PhD and then figuring out 
what to do after that along the way. 
As far as words of wisdom go, I be-
lieve that younger students need to 
stay confident in their abilities and 

(Continued on page 5) 

Back Row (L to R): Dr. Tom Huber, Dr. Chuck Niederriter, Greg Seely, Ed Kluender, Charlie Stokes, Elliot Bell, Troy Se-
berson, Dr. Paul Saulnier, Wyatt Adams, Kellan Euerle, Jacob Fredrickson, Dr. Jessie Petricka, Dr. Steve Mellema, Mr. 
Jim Miller; Front Row (L to R): Roman Mays, Jenna Legatt, Mara Johnson-Groh, Nicole Ball, Olivia Palmer, Marah 
Sobczak, Peter Crady, Haley Totzke, Taylor Hedlund, James Trevathan, Dr. Danielle Berg 
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knowledge even when doubting 
whether or not they will succeed in 
the program. I had many doubts 
during my four years in the Physics 
program, but looking back now I 
realize they were baseless. I also had 
serious doubts about getting into 
graduate school which all disap-
peared after I got in to multiple 
schools (Aerospace Engineering and 
Welding Engineering programs). By 
staying with the physics program at 
GAC and putting forth a solid effort, 
any graduate should have no trouble 
getting into graduate school or find-
ing a job.” 

From Mara Johnson-Groh: “This 
fall I will be starting graduate study 
at the University of Victoria for as-
tronomy.  Gustavus fostered so 
many opportunities that challenged 
and supplemented ordinary ways of 
thinking and problem solving.  The 
physics curriculum in particular 
poses an exercise in balance between 
rigorous academics and extra-
curricular opportunities.  A word to 
upcoming abecedarians: work hard, 
and know of balance.” 

Charlie Stokes says, “I was in-
volved in many things at GAC, from 
Greeters to the Omega Kappa Fra-
ternity, and had a delightful time 
spending my undergraduate career 
there. I will be serving as a Minne-

(Continued from page 4) other areas that interest you. I found 
writing intensive classes at GAC to 
be very useful; writing is one of the 
most valuable skills for whatever 
career you may find yourself in, and 
the liberal arts education provides 
really great opportunities to develop 
this skill. Computer skills and re-
search experience are also extremely 
valuable. I didn’t really want to go to 
grad school at first, but I’m so glad 
that I tried to open as many doors as 
possible by applying to a wide range 
of programs during my senior year. 
You never know what you may find 
in the process, and your physics 
background will always benefit you!” 

Ed Kluender sent this: “My experi-
ence while at Gustavus was excep-
tional. I came in without knowing 
what I was going to major in and 
took my first physics course and was 
hooked. I was also able to double 
major with the scheduling help I got 
from my adviser. All of the physics 
profs were very helpful looking for 
summer or school year research jobs.  
This fall I am starting my PhD in 
materials science and engineering at 
Northwestern University. My only 
advice to new students is to not try 
to do problem sets the night before. 
I know I didn't listen to that advice 
and I would have had less sleepless 
nights if I had.” 

sota Mathcorps Tutor where I will 
be helping remedial kids learn and 
become more comfortable with 
math.  I hope this will give me in-
sight as to whether I want to choose 
teaching as a career path.  
Wisdom? As I lack a great deal of 
that, all I can say is you should never 
giving up on something that truly 
matters to you.” 

Olivia Palmer writes, “This July I 
started MRI research at the Univer-
sity of Michigan as part of a bio-
medical engineering PhD program. I 
absolutely love my advisor and re-
search; I didn’t realize until I got 
here that MRI is pretty much all 
physics. Already I am amazed by 
how valuable my Gustavus physics 
education has been. We have truly 
amazing, caring professors and such 
a supportive community that I will 
truly miss. 

One thing that was really helpful for 
me in making a grad school decision 
was reaching out to physics alumni. 
You’d be surprised how happy 
Gusties are to help you, I even got 
to tour a couple labs. It never hurts 
to ask profs if they know of alums 
who are working in a field you are 
interested in, and then contacting 
those people. 

Physics provides a really strong 
foundation for so many different 
fields, so don’t be afraid to explore 

In Memoriam: Grant Rorem (‘14) 

In January of 2014, our department 
and the College tragically lost a 
young man who meant so much to 
many of us. Grant Rorem was a de-
lightful, energetic, student. He was 
deeply involved in the physics de-
partment, in the Fellowship of 
Christian Athletes, and so many 

other activities. 
As we eulogize him, we remember 
his eagerness to volunteer whenever 
help was needed, and most of all, his 
infectious smile. That smile, and all 
that went with it, are perhaps the 
best way to remember this extraordi-
nary young man. 
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As is true each year, a number of our 
students participated in summer in-
ternships. A few of them have writ-
ten to share their experiences. 

Patrick Ernst (‘15) writes: “I’m 
working with Jessie Petricka on a 
3D printer. The construction of the 
printer was mostly complete when I 
started so I’ve been working a lot 
with the software/firmware side of 
things.  I’ve also done some work 
with the electronics and have engi-
neered mechanisms to trigger the 
endstops.  Overall, I have been cali-
brating and finalizing the printer, 
getting it ready to finally begin print-
ing.” 

Elise Mesenbring (‘15) says, “This 
summer, I’ve had the opportunity to 
come to Bozeman, Montana to par-
ticipate in their solar physics REU at 
Montana State. I work with Piet 
Martens to research the coronal 
heating problem, which arises from 
the fact that the corona of the sun is 
much hotter than the photosphere. 
It’s counterintuitive that as distance 
increases from the energy generating 
core of the sun that temperature 
would increase, but for the corona it 
does. Thus, we want to look at how 
the corona and its coronal loops are 
heated. 

My job is to obtain and co-align EIS 
images from the Hinode mission and 
corresponding AIA images from the 

trap (known as the Quadrupole) and 
a constant voltage is applied to a set 
of endcaps perpendicular to the 
rods. 

Before trapping, a high-powered la-
ser is fired into the back of the trap-
ping chamber at a Strontium Fluo-
ride (SrF2) sample. This process re-
leases a puff of plasma (ion gas) into 
the chamber. The trap is turned on 
about 10 microseconds after the la-
ser fires, and, after containing the 
ions for a specified length of time 
(anywhere from 5,000 microseconds 
to 1 second), the trap is turned off 
and the ions are either released to a 
near detector or electrically pulsed to 
a far detector, which operates as a 
mass spectrometer. 

Their work this summer was focused 
on the goal of collecting data to 
model changes in the counts and 
species of trapped ions over time 
and investigating the chemical reac-
tions that may drive these changes. 

Briana Mork (‘15) participated in 
the University of Maryland TREND 
summer program. She writes, 
“Synchronization in oscillator net-
works, where two or more oscillators 
evolve in unison, has important ap-
plications in communications, power 
distribution, electronics, and biology. 
To experimentally investigate syn-
chrony in small networks, four iden-
tical optoelectronic oscillators are 
coupled together to form a configur-

SDO mission. Then, using these im-
ages and various IDL programs I 
can select coronal loops that appear 
stable and distinct. This lets me 
measure half-loop length, loop den-
sity, and temperature across the 
loop. With these measurements, 
loop pressure and ultimately a best 
fit heating parameter is calculated. 
Our goal is to use these heating pa-
rameters to eliminate some possible 
heating mechanisms and determine 
where the loops are heated: the foot-
points, top or uniformly. 

Montana is a wonderful place to do 
an REU! We’ve had the chance to 
explore Yellowstone and Glacier Na-
tional Park, go backpacking and 
whitewater rafting, and just in gen-
eral enjoy Bozeman. I’d recommend 
the area to anyone who enjoys out-
door adventure!” 

Grace Kerber (‘17) and Mikaela 
Algren (’17), participated in Gusta-
vus’ First Year Research Experience 
(FYRE) Program for ten weeks this 
summer. Under the supervision of 
Jessie Petricka, they worked to-
gether in Dr. Petricka’s lab on a Lin-
ear Quadrupole Ion Trap. 

The ion trap works by creating an 
electrical field that restricts the mo-
tion of charged particles. This elec-
trical field is generated as a radio fre-
quency alternating voltage is applied 
to the four metal rods within the 

2014 Student Summer Internships 

Patrick’s 3D printer 

Elise and her REU friends at a camp-
site at Hyalite Reservoir  

Mikaela and Grace-e and the Quad-
rupole Ion Trap 
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able network with several adjustable 
parameters, allowing for the explora-
tion of different dynamics and syn-
chronization states. Keeping other 
parameters constant, feedback and 
coupling strengths are varied for 
multiple topologies to investigate the 
synchrony of the network under 
both periodic and chaotic condi-
tions. We simulate and experimen-
tally demonstrate stable states of 
synchrony between oscillators in the 
network. We compare experimental 
and simulated results with symmetry 
analysis predictions of topology-
dependent states of global and clus-
ter synchrony.” Briana also says that 
is was great being only 11 miles from 
Washington, DC all summer! 

Nathan Huber ('17) worked with 
Professor Charles Niederriter 
studying thin polymer film forma-
tion. This research project was 
funded by the First Year Research 
Experience grant (FYRE). The re-
search builds on the work of several 
previous students as well as Nieder-
riter's graduate thesis research. 

Nathan writes, "I am very grateful 
for this experience! Our 10-week 
project centered on the deposition 
of polymer films in a DC plasma. 
One application of this technique is 
corrosion prevention. The goal of 
this project is to better understand 
how the polymer films form on alu-
minum slide samples, how to analyze 
the polymer surface, and how to cre-
ate the films in a consistent manner.  

“In order to create polymer films, 
first a vacuum chamber is used to 
regulate an atmosphere concentrated 
with ethylene. Next a voltage differ-
ence, on the order of 600V, is placed 
between the sample and a second 
aluminum plate in the chamber. The 
potential difference sparks a plasma 
inside this chamber, indicating that 

Naive Bayes, k-Nearest Neighbors, 
Decision Trees, and Support Vector 
Machines. My next task was to see 
how they would perform on our tar-
get problem which was: finding an 
accurate and efficient solution to 
classifying messages and posts 
posted on the social media site Twit-
ter as either pertaining to exercise or 
not. I have spent much of the last 
couple weeks collecting data and 
now I am beginning to analyze it, 
which means testing these different 
algorithms on training sets of the 
collected data to see which one per-
forms best. Once we have come up 
with a definitive answer on which 
algorithm performs best, we will 
then apply that to all collected data 
and find the ratio of a Twitter user's 
tweets that are exercise related. Then 
we will use our collection of their 
followers and followees ratios to de-
termine if there is homophily present 
and whether or not a Twitter user's 
connections have any relationship to 
a similarity in the way, and the 
amount, they exercise. We will also 
view new incoming connections for 
all observed users and see if this 
same effect plays a role in social se-
lection as well.” 

Will Doebler (’15) and Spencer 
Batalden (’15) worked on the Gus-
tavus campus in Dr. Huber’s Acous-
tics lab. They write, “This summer at 
GAC we experimented with some of 
the world’s most powerful broad-
band air-coupled ultrasound trans-
ducers (BATs), cantilevers, and a 
scanning laser vibrometer under Pro-
fessor Huber and the NSF grant he 
received. We developed a method 
for characterizing the output of 
these transducers which is important 
when using the transducers for mo-
dal analysis. We also worked with 

(Continued on page 11) 

ionized ethylene is being applied to 
the sample surface. The resulting 
polymer film created is dependent 
on the chamber's pressure, the mag-
nitude of the voltage difference, and 
the duration of the plasma. 

“We then analyzed the films using 
interferometry and a scanning tun-
neling microscope (STM). Interfer-
ometry was first used to get an idea 
of the thickness of the polymer. By 
comparing the interference patterns 
produced by reflecting a laser off the 
polymer edge surface, it was found 
that the polymer thickness was 
roughly 500nm thick. The STM also 
provided a visual of the film surface. 
By creating Arduino controlled 
translation mounts, we have been 
able to improve the capabilities of 
the STM system for future imaging 
and analysis for this and other simi-
lar projects.” 

Justin Cunningham (`15) writes, “I 
just worked on campus with Profes-
sor Louis Yu this summer. The pro-
ject has really been "mine", I guess 
you could say, as Louis taught me 
the basics of Social Network Analy-
sis, the theory of homophily and the 
forces that drive it, and informed me 
on the different techniques of data 
mining and text classification. I then 
went out and examined different ma-
chine learning algorithms that were 
prominent in discussion on text clas-
sification problems. These included 

Nathan works on the STM 
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Physics Faculty News 

tinue to be involved in St. Peter ro-
botics and manage a wide variety of 
research projects.  Students inter-
ested in helping with robotics or re-
search should contact Chuck. 

Jessie Petricka writes, “I spent the 
summer researching with students 
Mikeala Algren (’17) and Grace 
Kerber (’17) on the ion trapping 
project and student Patrick Ernst 
(’15) on the the 3D printer project. 
In July, I presented a poster at the 
AAPT teachers conference on com-
putation in the classroom, and in 
August I presented the ion trapping 
results at the International Confer-
ence on Atomic Physics in Washing-
ton DC. This year I am excited to be 
the SPS advisor and to be going 
through the tenure process.” 

Paul Saulnier writes, “The summer 
of 2014 has just flown past!  The 
first half of the summer was unfor-
tunately spent dealing with adminis-
trative ‘issues.’  The details surround-
ing these ‘issues’ are too graphic to 
go into (blood on the floor, you 
know…).  The second half of the 
summer was spent on a family vaca-
tion (probably our last one all to-
gether), house maintenance, prepar-
ing for sabbatical, coordinating new 
faculty programming at Gustavus, as 
well as getting both kids off to Col-
lege.” 

Paul is on sabbatical this coming aca-
demic year and as such he will be 
working on a couple of different stu-
dent-faculty research projects as well 
as doing some writing.  He is still 
trying to arrange for some sabbatical 
travel to visit the laboratory of one 
of his former research students.  
Paul is pleased to report that he will 
not be department chair this year but 
will continue to serve as the Kendall 
Center associate for new faculty pro-
gramming (for the last time). 

Tom Huber had NSF-sponsored 
funding this summer to allow him to 
collaborate with Spencer Batalden 
('15) and Will Doebler ('15) work-
ing on ultrasound and acoustics re-
search. This is a collaborative project 
with mechanical engineering faculty 
at the University of Massachusetts, 
Lowell with the goal of utilizing the 
acoustic radiation force to vibrate 
objects. Much of the summer was 
spent developing a repeatable proto-
col for repeatably measuring the 
force distribution applied using dif-
ferent ultrasound transducers. They 
also did some interesting studies of 
the role of the resonator in musical 
hand chimes. Students with an inter-
est in acoustics should contact Tom 
about research opportunities. 

This fall, Tom will be teaching the 
first-time offering of PHY-250: Ap-
plied Mathematics for Scientists and 
Engineers. The department chose to 
offer this course to better prepare 
students for the math that they will 
need in their second and third year 
physics courses.  Tom will continue 
serving as the department's intern-
ship and pre-engineering advisor. 

Having just returned from the Gus-
tavus Semester in Malaysia for spring 
semester 2014, Steve Mellema 
spent the summer doing still more 
traveling. Less than a week after 
landing back in the USA, the Melle-
mas traveled to Berkeley, CA for the 
wedding of their nephew and the 
attendant reunion of family mem-
bers from both sides of the ocean— 
Malaysia and the USA. Then they 
flew back to Malaysia for the first 
two weeks of August for another 
wedding (this time their niece’s) and 
an even larger international family 
reunion. Steve takes his turn as phys-
ics department chair beginning this 
year, and looks forward to teaching 

The Cosmic Universe for the first 
time this fall. 

Jim Miller worked most of the sum-
mer for Pacific Northwest National 
Laboratory, enhancing a web-based 
system simulator for roof-top com-
mercial air conditioners. As usual, he 
hopes to make it up to Mille Lacs 
Lake for a fall windsurfing outing. 
Jim says, “Looking forward to what 
will be a new lab course for me this 
year, Electromagnetic Universe.” 

It was a productive summer for 
Chuck Niederriter with research, 
robotics workshops, summer camp, 
home repair work, and even a phys-
ics conference.  One thing that was 
conspicuously absent was work on 
the Nobel Conference, as Chuck is 
no longer the director.  He also did 
less traveling this summer, but some 
might point out that is because he 
spent much of the spring semester 
when he was on leave travelling 
across the country and to Australia. 

Chuck worked with Nathan Huber 
(‘17) on thin film research this sum-
mer.  Nathan was supported by a 
First Year Research Experience 
(FYRE) grant from Gustavus for 10 
weeks, although Nathan put in more 
like 12 weeks of work on the project.  

As Chuck continues to support ro-
botics in St. Peter, he offered two 
workshops for middle and high 
school students over the summer.  
Both used VEX robot kits and were 
set up so students could build and 
program their robots to compete in a 
mini competition at the end of a day.  
Chuck had the help of high school 
teacher, Mike Shores, and two of his 
students. 

Chuck is looking forward to teaching 
Electromagnetic Universe and Me-
chanics in the fall.  A modest com-
mittee load will allow him to con-
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This fall, Dr. Jessie Petricka is un-
dergoing an evaluation at the College 
to determine if he will be granted a 
faculty appointment with continuous 
tenure, along with promotion to the 
rank of Associate Professor. Tenure 

you to write a brief letter for place-
ment in his tenure file. The letter 
should be addressed to: Dr. Mark 
Braun, Provost and Dean of the Col-
lege. (You may send it either as a 
hardcopy by ordinary mail, or elec-
tronically by email to snow-
ell@gustavus.edu.) 

Please note that, while tenure-
evaluation files are confidential, both 
Dr. Petricka and the members of the 
Faculty Personnel Committee will 
read your letter. Tenure files close 
on September 22, 2014, and all let-
ters should be mailed or sent elec-
tronically by that date.  

is only granted to faculty members 
who “demonstrate excellence as a 
teacher as reflected in quality of and 
enthusiasm for work, effectiveness 
of methods, interest in subject mat-
ter, concern for student learning, 
effective advising of students within 
and outside the major and continued 
academic preparation and improve-
ment.” 

In the tenure process, the College 
values letters of evaluation from 
both current and former students. If 
you believe that you can provide evi-
dence regarding Dr. Petricka's teach-
ing and/or mentoring, we would ask 

 

Physics Teachers Gather in Minnesota 
From July 25-31, the American As-
sociation of Physics Teachers 
(AAPT) held its annual national, 
summer meeting. The venue this 
year was the University of Minne-
sota, and it was a wonderful oppor-
tunity for current and former Gusta-
vus physics teachers and students to 
get together to discuss the latest 
trends in physics education. 

Five current Gustavus faculty mem-
bers authored papers or posters at 
the meeting, and in between the 
many interesting presentation ses-
sions, there was time to grab meals 
with former students and colleagues. 

Monday, July 28, was an incredibly 
busy day for our faculty members: 

Daniel Young presented a poster 
entitled Teaching Fluids to IPLS Stu-
dents via Microscopic Representations, 
highlighting some of the work he did 
for his recent Ph.D. thesis on teach-
ing introductory life-science physics 
students. 

Tom Huber presented two post-

ers—Visualization of Vibrating Systems 
Using a Scanning Laser Doppler Vi-
brometer describing research done 
with Peter Crady (‘14) and Ed 
Kleunder (‘14); and Guitars in the 
Classroom? Absolutely! Teaching Physics/
STEM with Guitars. Tom also pre-
sented a paper entitled Angular Distri-
bution of Na22 Decay Measurements: 
Novel Results, describing work done 
last year with rising seniors Spencer 
Batalden (’15) and Ross Breckner 
(’15) in the advanced-lab course. 

Chuck Niederriter presented a talk 
on Getting Students Excited about Science 
with High Altitude Ballooning, which he 
co-authored with Steve Mellema. 

And, Jessie Petricka presented his 
poster entitled A Series of Modules for 
Introducing Computation into the Class-
room and the Laboratory. 

The opportunity afforded by the 
AAPT summer meeting for net-
working about new and better ways 
to teach physics is always valuable. 
We were lucky to be so close to 
home this year! 

Lunch (L to R): Dr. Larry Engelhardt 
('00), Susan (Sultvedt) Engelhardt 
('01), Dr. Tom Huber , Dr. Daniel 

Young (visiting faculty 2014-2015), 
Dr. Ileana Dmitriu (visiting faculty 

2010-2012), Dr. Jessie Petricka, Dr. 
Heidi (Kennedy) Manning ('90), Dr. 
Steve Mellema and Dr. Chuck Nied-

erriter.  

Dinner (L to R): Dr. Carl Ferkinhoff 
('05), Dr. Chuck Niederriter, Jing-
Han Soh ('08), Dr. Tom Huber, Dr. 

Matt Wiebold ('06), Dr. Steve 
Mellema, Amanda Hawkinson ('13) 
and Dr. Ben Bousquet (visiting fac-

ulty, 2003-2004)  

Tenure Evaluation for Jessie Petricka 
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Gustavus Society of Physics Students 

Gustavus has a very active Society of 
Physics Students (SPS) club. SPS is a 
professional association explicitly 
designed for students. Membership, 
through collegiate chapters, is open 
to anyone interested in physics. 

SPS conducts weekly social activities 
on Friday evenings throughout the 
year, including wallyball, softball, 
ultimate frisbee, etc. There are also 
weekly SPS meetings focused on 
physics. SPS also involves students 
in community service and outreach 
activities. 

Other meetings focus on student 
internship experiences, opportunities 
for graduate study in physics, engi-
neering, and other related areas, as 
well as other career possibilities. 

Last spring, the club hosted the sixth
-grade classes from North Interme-
diate School in St. Peter, when ap-
proximately 150 students visited 
Gustavus for an afternoon of phys-
ics demonstrations.  

For 2014-2015, the Gustavus SPS 
officers will be: 

Co-President - Patrick Ernst (’15)  
Co-President - Emilie Benson 
(‘16) 
Secretary - Lindsay Rothschiller 
(‘15) 
Treasurer - Nathan Huber (‘17) 
Activities - Broderick Ziegler (’16)  
Service - Calvin Samborski (’15)  
Junior Rep. - Jake Jahnke (‘16) 
Soph. Rep. - Will Riihiluoma (‘17) 
 
Each fall at the opening SPS meet-
ing, a panel of the physics professors 
discusses their research projects and 
presents opportunities for students 
to become involved. All students are 
invited and encouraged to attend. 
Watch for the announcement in the 
first week of classes and don’t miss 
the event (and the liquid-nitrogen ice 
cream)! 

First Ever Summer Camp in High-Altitude Ballooning 
During June, 2014, Chuck Nieder-
riter and Steve Mellema conducted 
a week-long summer camp for high-
school students focusing on high-
altitude ballooning as an interesting 
and inexpensive way to perform ex-
ploration of space. 

Throughout the week, the students 
learned physics, electronics, and 
computer programming as they cre-
ated a balloon/payload system for 
launch. The insulated, heated pay-
load box included both stand-alone 

electronic sensors for temperature 
and pressure as well as Arduino-
microcomputer based sensors for 
magnetic field, acceleration, tem-
perature, humidity and pressure. 
They also flew both a still camera 
(programmed for time-lapsed pho-
tos) and video cameras. 

On the morning of Thursday, June 
26, they launched the helium bal-
loon, which reached an altitude of 
over 90,000 feet before it burst and 
returned the payload to earth via 
parachute. All the while, an attached 

GPS system broadcast latitude, lon-
gitude and altitude data via amateur 
radio frequency, and a chase vehicle 
used these to follow the balloon's 
flight. 

The group saw the payload as it 
landed, and recovered the entire pay-
load with the help of the farmer on 
whose land it had fallen on. 

If you know of any high-school stu-
dents interested in participating next 
year, make sure they register for the 
camp via the Gustavus summer-
camp website. 

Students use simple physics to cal-
culate the balloon’s ascent rate. 

The professors, along with assistant 
Rob Niederriter, prepare to launch 

the balloon. 

Successful Recovery! 

Haley Totzke ‘14 and Nicole Ball ‘14 
doing physics demonstrations for 

the 6th Graders 
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Gustavus graduate Bryce Bjork(’11) 
making progress on a technique for 
collecting mode shape data, which 
he presented for his senior honors 
thesis. The new technique used for 
mapping mode shapes with BATs 
does not require a scanning vi-
brometer, and instead uses a single 
point vibrometer which is cheaper 
by more than $200,000 and yields 
the same result. Next, we worked on 
vibrational modes of multicantilever 
systems. Our test subject was an 8 
cantilever system that looks a little 
bit like a comb. The cantilevers are 
coupled by a common base connec-
tion because they were cut from the 
same piece of material. This system 
has a much more complex set of 
modal dynamics than a single canti-
lever. By using two BATs, we were 
able to essentially turn certain modes 
“on” and “off”. This is important 
when one mode is so close in fre-
quency to another mode that it can-
not be resolved, or if one mode is 
desired over another. We also spent 
a lot of time programming and curve 

(Continued from page 7) 

fitting in MATLAB and computer 
simulating in COMSOL. Last, we 
had some outdoor fun as well, in-
cluding a canoe trip down the Min-
nesota River, game night at Dr. 
Niederriter’s, and a birthday party on 
the roof of Olin.” 

Joshua Wolanyk (’15) spent the 
summer at the University of Minne-
sota working in Professor 

 

Summer Internships 

Will and Spencer in the Ultrasound 
Acoustics Lab 

Zimmermann’s liquid helium lab 
looking at the effect of an electric 
field on superfluid helium. Super-
fluid helium has many interesting 
properties and occurs when liquid 
helium is cooled below 2.17 Kelvin. 
One interesting property is that it 
has almost no viscosity and can flow 
through nanometer holes. Mem-
branes with 1 µm pores were used to 
stop the regular liquid helium from 
flowing while letting the superfluid 
helium pass through without being 
hindered. The fluid was oscillated 
and the resonance was measured; 
since only the superfluid could flow, 
the temperature of the fluid could be 
determined. Then an electric field 
was applied and the temperature was 
measured again.  The electric field 
was found to shift the temperature 
from 11.7 to 21.7 µK when a 3  107 
V/m field was applied.  This shift is 
significant because the liquid helium 
was about 60 µK from the lambda 
point. It was expected that the shift 
would be constant, but it changed as 
the temperature was raised closer to 
the lambda point. 

Inaugural Semester in Malaysia is a Success 
During Spring Semester 2014, Steve 
Mellema and his wife, Shirley, were 
the faculty co-leaders of the first 
ever Gustavus Semester in Malay-
sia—Living Diversity. Twelve 
Gusties spent four months based at 
Universiti Sains Malaysia in Penang, 
where they took four courses: Malay 
Language; Tropical Ecology; Reli-
gious Experiences of Malaysia; and 
Living Diversity—The Malaysian 
Experience. 

Malaysia is one of the most racially 
and religiously diverse countries on 
Earth; yet it is safe, healthy, inexpen-

sive to visit, and easy to get around 
speaking English. 

Throughout the semester, there were 
numerous field trips to amazing 

parts of the country: from urban to 
rural areas; from camping in the 
world’s oldest tropical rainforest to 
snorkeling on a coral reef. 

The Gustavus Semester in Malaysia 
will take place again in the spring of 
2016, and the courses count for gen-
eral-education credit in either the 
Liberal Arts Perspectives or the 
Three Crowns Curriculum. If you 
are interested, contact the Gustavus 
Center for International and Cultural 
Education (CICE) to get more infor-
mation. The deadline to apply for 
the 2016 program is March 1, 2015. 

The Gustavus Group at a Buddhist 
Meditation center in Penang 
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On October 1-2, 2013, Gustavus 
hosted its 49th annual Nobel Con-
ference, entitled “The Universe at Its 
Limits”. With leadership from Nobel 
Conference Director Chuck Nied-
erriter and Nobel Conference 49 
Chair Steve Mellema, this may have 
been the best physics-related event 
in the Conference’s half century his-
tory.  

Eight distinguished physicists and 
astronomers explored those limits, 
from the largest scales of the uni-
verse, including ideas of “dark mat-
ter” and “dark energy”, to the small-
est scales of the elementary particles 
and forces that hold them together. 
Three Nobel laureates, Dr. Frank 
Wilczek from MIT, Dr. George 
Smoot from Stanford University, 

and Dr. Samuel Ting from MIT, 
received honorary degrees from 
Gustavus before delivering their lec-
tures. They were joined by Dr. Tara 
Shears from the University of Liver-
pool, Dr. Alex Filippenko from the 
University of California - Berkeley, 
Dr. Lawrence Krauss from Ari-
zona State University, Father 
George Coyne from Le Moyne Col-
lege, and Dr. Sylvester James 
Gates, Jr., from the University of 
Maryland. 

An audience of several thousand 
visitors, ranging from high-school 
students to life-long learners, were 
treated to a wonderful dialog about 
what we know (and what we do not 
know) about the creation, the evolu-
tion, and the eventual fate of our 
universe.  

As interesting as the individual talks 
were, sometimes the panel Q&A 
sessions that followed were even 
better. The exchanges between Dr. 
Krauss (an avowed atheist) and Fa-

Physics Department 
Olin Hall 
800 West College Avenue 
St. Peter, MN 56082 USA 
 
physics.gustavus.edu 
 
Phone:  +1(507)933-7308 

This Newsletter is issued at the 
beginning of the fall semester 
for the benefit of students, 
alumni, faculty and others in-
terested in the physics pro-
gram.  

Editor: Steve Mellema 

ther Coyne (a Jesuit priest) were par-
ticularly memorable. 

The conference was also a tremen-
dous experience for many of our 
junior and senior physics majors, 
who had the once-in-a-lifetime op-
portunity to act as student hosts for 
the conference participants.  

Some good news is that anyone can 
still enjoy the entire conference, 
which is archived online on the Gus-
tavus YouTube channel. 

This year’s Nobel Conference, a spe-
cial 50th edition asking the question, 
“Where Does Science Go From 
Here?”, will be held on October 
7&8. Be sure to get your tickets 
soon! 

Nobel Conference XLIX Highlights 

Nobel Prize in Physics winners  
Samuel Ting, George Smoot and 
Frank Wilczek showing off their 
honorary degrees from Gustavus 

Q&A Panel Discussion 

Dr. Jessie Petricka and senior phys-
ics majors Grant Rorem and Nicole 

Ball hosting Dr. George Smoot 


