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Inside this issue: 
This summer the long awaited improvements were made to the 
physics research labs in the basement of Olin Hall. 

Under the auspices of a $253,000 
departmental grant from the 
National Science Foundation, work 
was undertaken this summer on 
the laboratory upgrades in the 
research areas in the Olin Hall 
basement. As this newsletter went 
to press, the contractors had given 
a completion date for the end of 
the first week in September. 

This project accomplishes several 
critical goals: of primary 
importance is modifications to the 
air handling system to minimize 
serious problems of humidity, 
noise and vibration that limit many 
of the high-precision, low- noise 
experiments that we pursue in the 
departmental research labs. The 
project also completed the 
isolation of Tom Huber’s acoustics 
research lab. All of the research 
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labs now have overhead equipment 
racks, that include electrical and 
internet connections that will 
facilitate better usage of our lab 
space. There were also important 
upgrades to the electrical, network, 
mechanical and safety systems. All 
of these significant upgrades 
should allow more capabilities for 
high-quality on-campus faculty/
student research opportunities.  
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Student Happenings 

This summer a record number of 15 
Gustavus physics majors had sum-
mer research internships in a variety 
of areas at institutions across the 
country. Many of them have sent 
reports of their experiences. 

David Buckley (‘13) writes, “The 
NASA Student Airborne Research 
Program, or SARP, is an eight-week 
research program that involves flying 
on the P-3B NASA research aircraft 
and developing and implementing a 
research project. My group is work-
ing with data collected by the MAS-
TER instrument of a vineyard in De-
lano, California. The MASTER in-
strument is an airborne imaging in-
strument that allows us to validate 
measurements taken by satellites as 
well as produce high resolution im-
ages in multiple spectral bands. 

These images can be analyzed to 
produce information regarding a va-
riety of topics. One interesting appli-
cation of the MASTER imagery 
taken over agricultural areas, like 
vineyards, is that we can quantify the 
amount of evapotranspiration occur-

2012 Summer Internships 

(OPVs). OPVs work by absorbing a 
spectrum of light, for example that 
emitted by the sun, and convert that 
light into current. The benefits of 
using organic materials include their 
flexibility and their ability to absorb 
light from every angle, as well as a 
reduced cost of production.  

It was my job in the lab to take 
photoinduced absorption (PA) 
measurements of thin films of differ-
ing proportions of P3HT and 
PCBM. These two organic materials, 
when blended, have shown the 
properties necessary for significant 
light to energy conversion. The PA 
measurements show the energy 
where certain photo-excitations oc-
cur in particular the polarons and 
triplet excitons. By comparing the 
magnitude of photo-excitation peaks 
we were able to determine which 
ratio of P3HT/PCBM provides the 
best active layer for an OPV.” 

Laura Dahl (‘13) writes, “This sum-
mer I had the privilege to work 
alongside Acoustical Engineers at 

(Continued on page 10) 

ring in the vineyard - evapotranspira-
tion being the transportation of wa-
ter from the soil and plants into the 
atmosphere. Measuring the amount 
of evapotranspiration occurring in 
the vineyard can help farmers to use 
water efficiently, which is a large pri-
ority in California's Central Valley, 
since water is somewhat scarce, 
while sunlight and heat are not. Spe-
cifically, the project I am working on 
involves implementing a model for 
evapotranspiration that has the po-
tential to improve the accuracy and 
precision of evapotranspiration esti-
mations done by satellites on a large 
scale. My hope is that my work will 
help validate the model's use and 
efficacy so that the model will ulti-
mately provide farmers with a 
greater understanding of their water 
use. 

The internship is unique in that each 
of the students is required to come 
up with his/her own research pro-
ject, rather than perform a task that 
has already been assigned to us. 
Also, the program is multidiscipli-
nary; there are a few people with de-
grees or potential degrees in mathe-
matics and physics (I am planning 
on a double major in both), but the 
group consists of students who have 
already completed, or are planning 
on completing, degrees in a variety 
of majors, from meteorology to 
computer science. It was an incredi-
ble experience to work with people 
from such varying backgrounds.” 

Anna Caruso (‘13) says, “I had the 
opportunity to work at the Univer-
sity of Utah through their Materials 
Research Science and Engineering 
Center (MRSEC) on a project in-
volving organic photovoltaics 

David Buckley (‘13) in the P-3B 
research plane 

Anna Caruso (‘13) in her lab 
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2012-2013 Departmental Awards 
Marcus Blackstad (‘15) and 
Spencer Batalden (‘15) share the 
Harold Q Fuller Memorial Award in 
Physics, which is given to the first-
year student who has the highest 
overall record 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 honors Richard's late father 
"HQ" (a researcher in the Manhattan 
Project and physics professor and 
dean at the University of Missouri, 
Rolla) for his lifetime commitment 
to the teaching of young people.  

Sam Weiers(‘13) received a Most 
Improved Award, as the  physics 
major within his class who showed 
the most improvement during the 
2011-2012 academic year. 

David Buckley(‘13) and Lucas 
Seewald(‘13) will serve as the Phys-
ics Departmental Assistants for Fall 
Semester 2012. 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. 

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 pre-
pared him for graduate study in 
physics and for a career with Bendix 
Corporation. The scholarship is in-
tended to encourage physics stu-
dents of promise who are enrolled 
full-time at the College. 

Andrew Broscoff ('13) was 
awarded the John Chindvall Scholar-
ship in Physics. This endowed 
scholarship was established in mem-
ory of 1970 Gustavus graduate John 
Chindvall by his parents and friends. 
It is awarded annually to a student 
majoring in physics. 

Anna Caruso (‘13) and Laura 
Dahl (’13) were selected as winners 
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 stu-
dent with “the greatest potential for 
contributing to physics and society.” 

As we do every year, the department 
is recognizing a number of returning 
majors with awards for the 2012-
2013 academic year. 

Lucas Seewald (‘13) has been se-
lected as the winner of the Milward 
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 in-
terests and scholarly achievements, 
to a physics major who has com-
pleted the junior year. 

In consultation with the Physics De-
partment, the Department of Mathe-
matics/Computer Science has cho-
sen David Buckley (‘13) as the win-
ner of the 2012-2013 John Borne-
man Prize Par Excellence in Mathe-
matics. This award is named in 
memory of John Borneman, a 1955 
Gustavus graduate, by his family. It 
is presented annually to an out-
standing student in the fields of 
mathematics and physics. 

James Trevathan (‘13) has received 
the Gerald and Julia Swanson Schol-

Three Graduating Majors Receive Phi Beta Kappa Membership 
At the Commencement Exercises on 
May 27, three graduating physics 
majors from the class of 2012 were 
recognized as members of the Eta of 
Minnesota Chapter of Phi Beta 
Kappa, the nation's oldest academic 
honor society. Nathaniel Beaver, 
Jared Ferguson and Nara Higano 
were among the 39 seniors to receive 
this honor.  

Founded in 1776, Phi Beta Kappa 
celebrates and advocates excellence 
in the liberal arts and sciences. Its 
campus chapters invite for induction 

the most outstanding arts and sci-
ences students at America’s leading 
colleges and universities. The Society 
sponsors activities to advance these 
studies — the humanities, the social 
sciences, and the natural sciences — 
in higher education and in society at 
large. The Eta of Minnesota Chapter 
of the society was founded at Gusta-
vus in 1982. 

We send our congratulations to Na-
thaniel, Jared and Nara. (Nara also 
graduated summa cum laude.) 
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2012 Physics Graduates 

The Gustavus physics department 
graduated 14 majors this spring. 
Some of them have written to share 
thoughts on their years here as well 
as varied post-graduation plans: 

Nate Adams writes, “I loved my 
experience being a physics major at 
GAC.  The small classroom environ-
ment really gives you a connection 
with the professors that you may not 
experience at other schools.  I found 
that I really enjoyed all the profes-
sors I had the chance to learn under, 
and I really enjoyed my colleagues as 
well. Currently, I am an auto me-
chanic.  In the future I hope to re-
turn to school to earn a degree in 
engineering, mechanical or electrical. 

Words of wisdom: don't fall behind! 
It creates avoidable stress that you 
don't want during your college years, 

especially if you're a physics major.” 

Nick Atkins writes, “My experience 
with GAC physics was frustration, 
and more frustration, and then jubi-
lation upon solving an especially dif-
ficult physics problem. It was the 
thrill of problem solving that made 
physics a rewarding major. My future 
plan is flying jets for the Air Force, 
hopefully fighter jets! As for words 
of wisdom, I would say ‘Don't give 
up. It’s worth it in the end.’ Physics 
was hard and time consuming, but it 
opens doors to do almost any-
thing—from business to graduate 
school to flying jets. Employers want 
physics majors. And those problem 
solving skills you learn stick with you 
past your undergraduate years.” 

Amy Audette says, “I had a great 
experience at Gustavus and really 

enjoyed our tight group of 2012 
physics majors, as well as the stu-
dents from other classes. My current 
plans are searching for employment. 
I have several environmental inter-
ests. My advice to current physics 
students is to keep up the hard work 
and think ahead; look at what you 
want to go into and make sure you 
tailor your classes to it, but also take 
a variety of courses.” 

Nathaniel Beaver is in the Ph.D. 
program in physics at the Illinois 
Institute of Technology (IIT). He 
writes, “My physics major at Gusta-
vus was a great chance to learn phys-
ics in a close-knit, liberal-arts envi-
ronment. The discussions in the stu-
dent physics offices and SPS events 
stick out particularly in my memory. 

(Continued on page 5) 
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I'm currently at IIT in Chicago. I've 
started  my X-ray research at Ar-
gonne National Labs, and have a lot 
to learn. My classes will be Quantum 
Mechanics, Math Methods, and Me-
chanics.  

Now for advice. First, remember 
that physics is an endeavor of every-
one against nature, not students 
against professors. Keep this in mind 
when doing problem sets and tests. 
Second, don't forget to have fun, 
because you won't have the same 
opportunities after you graduate.” 

Brandon Furey says, “My current 
research is in nonlinear optics with 
the Femtosecond Spectroscopy 
Group at the University of Texas at 
Austin, where I will be starting the 
physics graduate program in the fall. 
My undergraduate experience at 
Gustavus is something that I am 
proud of, helped shape me into the 
person that I am today, and left me 
with many lasting friendships and 
memories. The physics department 
at Gustavus is a strong program 
blessed with excellent faculty and 
ample research opportunities, which 
you should take advantage of! The 
one piece of advice that I do offer is 
this – time flies when you’re having 
fun! Your four years at Gustavus will 
go by quickly. Make the most of it, 
don’t over extend yourself, but be 
involved!” 

Nara Higano writes, “During my 
time at Gustavus, I had the opportu-
nity to grow in so many ways, and I 
have no doubt that my positive col-
lege experience was shaped in a sig-
nificant way by the wonderful com-
munity fostered by the Gustavus 
Physics Department. The professors 
take it upon themselves to be more 
than just a professor; they actively 

(Continued from page 4) and eagerly put in the effort to be-
come mentors, and they get to know 
you as not only a student but also as 
a person. Given this supportive and 
friendly environment, the students 
get a chance to develop strong 
friendships with their fellow class-
mates. In my experience, my peers 
became my family, and I am confi-
dent that they'll also be my lifelong 
friends. If I could stress a piece of 
advice for current or incoming phys-
ics students, I would encourage stu-
dents to take advantage of the op-
portunities for personal interactions 
both with peers and professors. 

Having a support system is key for a 
challenging field like physics! While 
saying goodbye to Gustavus is really 
difficult, I am excited to begin the 
next chapter of my life this fall at 
Washington University in St. Louis. 
I'll be starting a Ph.D. program in 
Physics as an Olin Fellow and Uni-
versity Fellow. I'm hoping to join a 
biomedical physics research lab for 
my thesis work, and further down 
the road I'd love to become a profes-
sor at the undergraduate level.” 

Max Matheson says, “My future 
plans include looking for a job 
(exciting, right?) that would ideally 
be a synthesis of physics and medi-
cine or sustainability.  I've a few 
leads so far, potentially working as a 
medical scribe or electrical engineer, 
though waiting for the prospective 
employers to get back to me.  Failing 
that, I'm looking to land some sort 
of temporary job/internship that 
might boost me into either of the 
aforementioned fields.   

As for my experience at GAC -- it 
was wonderful.  I struggled to adjust 
during my first year, but each subse-
quent semester made an increasing 
impression upon me.  I created ties 

and bonded with great people, espe-
cially those in the physics family. 
The close quarters really allowed me 
to get to know my fellow Gusties in 
situations I otherwise wouldn't have 
encountered.  The physics family 
itself was of immense value to me.  I 
loved the ease with which (mostly) 
everyone got along, as well as the 
helpful attitude everyone exhibited 
towards each other. I'm grateful to 
have been a part of such an institu-
tion, not just for the close physics 
group but for the myriad opportuni-
ties offered through Gustavus. From 
intriguing speakers and the Nobel 
Conference, to intelligent and moti-
vating faculty, to the energetic and 
embracing student body, it was a 
wonderful place to learn and live. 

I don't pretend to be wise by any 
means, but perhaps there will be 
something of value here.  To those 
future physics students, whatever 
their paths may be: pay attention; 
study hard; ask questions (lots of 
questions!); visit with faculty (even if 
it's not about academia); do your 
work in the offices; help each other 
and don't be afraid to ask for help in 
return; stay motivated; try not to lose 
too much sleep over those long QM 
and Math Methods problems.” 

Ross Ring-Jarvi writes, “I had a 
wonderful, one of a kind experience 
at GAC. The community at GAC is 
like nothing I have ever experienced 
and it will be a community I will be a 
part of for life. I am currently in 
Norway playing hockey but trying to 
substitute teach physics at an inter-
national school here and also looking 
for a engineering internship 
(depends on my work visa).” 

John Schmidt says, “In addition to 
being strong in academics and re-

(Continued on page 9) 
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Physics Faculty News 

Steve continues as a member of the 
Faculty Senate this year, and has also 
been appointed to the Compensa-
tion Committee. 

Chuck Niederriter had a produc-
tive, but busy summer full of lab de-
velopment and Nobel Conference 
work.  We are well prepared for this 
fall’s conference, Our Global Ocean, 
with eight great speakers and a vari-
ety of preview and post-conference 
activities.  And, we are continuing 
work on the 2013 Conference, The 
Universe at its Limits.  We have five of 
eight speakers committed, and have 
had communications with others.  
We are hopeful we will have a full 
slate very soon so that we can put 
their names on the poster that is also 
under development.  Given the in-
teresting topic of high energy physics 
linked with cosmology, we are 
bound to have a cool poster to hand 
out at this year’s Nobel Conference.   

This was the third summer of work 
(Continued on page 7) 

Faculty Summer Activities 
Tom Huber had a very interesting 
summer working; he had NSF spon-
sored funding to allow him to col-
laborate with Lucas Seewald ('13). 
Because of the basement construc-
tion, they took up temporary resi-
dence in the first floor optics lab. 
One particular highlight was studies 
of vibration of microcantilevers that 
were only 1/4 mm in length. They 
found some rather surprising inter-
ference effects because these micro-
cantilevers are actually smaller than 
the wavelength of the ultrasound. In 
another interesting project, they 
worked with Charles Hendrickson 
(GAC Physics 1957!), president of 
Hendrickson Organ Company, to 
investigate vibration of reed organ 
pipes. Remarkably enough, they dis-
covered that the acceleration of the 
end of the reed when it was being 
blown was over 6000 g's! Huber will 
be looking for students to participate 
in acoustic research this academic 
year.  

Jim Miller reports, “Much of the 
summer was spent preparing for a 
new J Term course: Introduction to 
Game Development with Pygame. 
This will involve programming based 
on Python, Pygame, and Pybox2d. 
We have upgraded some advanced-
lab hardware and software for com-
patibility under Windows 7. We also 
upgraded the observatory com-
puters. I worked some for Pacific 
Northwest National Laboratory, en-
hancing a web-based system simula-
tor for roof-top commercial air con-
ditioners. As usual, we made it up to 
Mille Lacs Lake for windsurfing and 
a summer break with the family.” 

In June, Steve Mellema and his 
wife, Shirley, accompanied four 
other Gustavus faculty members 

(Thia Cooper, Religion; Pamela Kit-
telson, Biology;  Lynnea Myers, 
Nursing; and David Obermiller, His-
tory) on a trip to Malaysia. Malaysia 
is Shirley’s birthplace, and Steve was 
a Peace Corps volunteer there in the 
1970’s after graduating from Gusta-
vus. Together, they have previously 
taken three groups of Gustavus stu-
dents for study-abroad trips there, 
but this summer’s trip was focused 
on the development of a partnership 
with Universiti Sains Malaysia (USM, 
the country’s largest university) 
which will lead to a Gustavus semes-
ter abroad in Malaysia (see story on 
the back cover). The faculty all had a 
wonderful experience in their first 
trip to that country, and the discus-
sions with USM were very produc-
tive. 

After the other faculty members had 
returned to the USA, the Mellemas 
stayed on for some time with family 
and friends, which included trips to 
Singapore and Indonesia (Bali). 

Gustavus faculty group in Malaysia this summer 
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on the NSF funded project to im-
prove science education at Gustavus 
and other colleges across the country 
by taking advantage of increased stu-
dent interest in energy, sustainability, 
and the environment. This year the 
faculty involved, including Chuck, 
worked primarily on the dissemina-
tion of materials developed in previ-
ous summers.  Chuck and two stu-
dents, Amy Audette (’12) and 
Kevin Clark (’12), made presenta-
tions at the American Association of 
Physics Teachers, which was held at 
the University of Pennsylvania.  
Work continues on the implementa-
tion of the new materials, as well as 
the assessment of their effectiveness. 

In addition to attending the AAPT 
meeting, Chuck also went to the 
Gordon Research Conference on 
Physics Research & Education, As-
tronomy’s Discoveries and Physics Educa-
tion. The Gordon Research Confer-
ences promote discussions and the 
free exchange of ideas at the re-
search frontiers of the sciences. Sci-
entists with common professional 
interests come together for a full 
week of intense discussion and ex-
amination of the most advanced as-
pects of their field. Chuck plans to 
take advantage of many of the things 
he learned in the teaching of the 
Cosmic Universe and Astrophysics. 

This will be a busy year for Chuck, 
continuing as the Director of the 
Nobel Conference, teaching the 
Cosmic Universe and one lab, and 
serving on the compensation sub-
committee of the Faculty Senate and 
on the College’s Budget Committee.  

Jessie Petricka writes, “My summer 
was productive in the laboratory 
with students Grant Fitzgerald 
('15) and Grant Rorem ('15). Work-
ing together in the molecule lab, we 

(Continued from page 6) The laboratory work was conducted 
in the afternoon in the Discovery 
Bay Marine Laboratory wet lab.  So, 
no, Paul was not sitting under a palm 
tree drinking tropical drinks the 
whole time (although he did have 
occasion to sample some Jamaican 
rum☺). 

The summer was also filled with 
preparation for responsibilities that 
Paul will be charged with during this 
coming academic year.  Paul will 
serve as the physics department chair 
and the Kendall Center faculty asso-
ciate for new faculty programming.  
As department chair, Paul will try to 
keep the administrative gears turning 
and will work with the rest of the 
department to implement a revised 
introductory sequence to the physics 
major among other initiatives.  As a 
Kendall Center associate Paul will be 
responsible for the new faculty men-
toring program and all orientation 
and training sessions.  

◘ 

greatly enhanced the reliability and 
efficiency of our ion trap and began 
to explore trapping dynamics. We 
also continued development of a 
time-of-flight mass spectrometer, 
which will hopefully be completed 
this fall. I also had the opportunity 
to go on some camping trips (Black 
Hills, Itasca, Wis. Dells) with my 
family, and completed enough work 
on a sailboat to take it in the water at 
the end of the summer. This fall I  
will continue the ion trapping project 
with students, continue to enhance/
revamp the spring course The Me-
chanical Universe, and hopefully get 
the sailboat out a few more times.” 

During the summer of 2012, Paul 
Saulnier traveled to Jamaica to con-
duct some field research related to a 
biophysics project that he and sev-
eral students have been working on 
over the years.  This summer effort 
involved snorkeling on coral reefs 
for three plus hours a day to take 
videos of swarming mysids and to 
collect critters for laboratory work.  

Discovery Bay Marine Lab in Jamaica 
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Society of Physics Students 

Gustavus’ Chapter of SPS continues 
to be very active, providing a venue 
for our majors’ professional, social, 
and community-service activities. 

At regular SPS meetings, students pre-
sent the results of their on- and  off-
campus research activities, and semi-
nars are also given by guest speakers 
from around the country. Weekly so-
cial activities (on Friday evenings) 
range from wallyball and ultimate fris-
bee to video-game night. 

SPS members also work in community 
outreach activities: hosting area ele-
mentary and high-school students for 
physics demonstration shows; work-
ing on local Habitat for Humanity 
projects, and as a part of the “Adopt-a
-Highway” project, cleaning a section 
of U.S. Highway 169 twice a year. 

The SPS also holds parties throughout 
the year, including the annual fall and 
spring physics picnics. 

Field trips are also a popular SPS ac-
tivity. In 2011, a group visited the 
Soudan Mine in northern Minnesota 
to visit the MINOS neutrino detector. 
This past year they went to Fermilab 
in Illinois where, among other things, 
the neutrinos are produced. 

SPS Officers for 2012-2013 are: 

Co-Presidents: David Buckley (’13) 
and James Trevathan (’14)  

Treasurer: Laura Dahl (‘13) 

Secretary: Amanda Hawkinson (’13)  

Activities Coordinators:  
Nick Neutkens (‘13) and  
Mara Johnson-Groh (‘14) 

Sophomore Rep: Briana Mork (’15)  

Watch for an announcement of the 
opening SPS meeting, usually held 
during the second week of classes. 

◘ Anna Caruso, Laura Dahl, and Amanda Hawkinson (‘13) at Fermilab 

Grant Rorem (‘15) and Josh Root (‘15) doing a demonstration for 
students from St. Peter North Intermediate School 

The annual SPS Halloween Pumpkin Carving Contest 
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search, the Gustavus physics depart-
ment is so close-knit and friendly. I 
don't think I could have received 
such a great combination anywhere 
else. Be sure to interact with the 
other physics majors and the profes-
sors outside of the classroom. I've 
made some of my best friends dur-
ing my time in the department. I am 
currently finishing up a summer in-
ternship at Seagate Technology in 
Bloomington, MN. This fall I'll be 
starting my Ph.D. in Mechanical En-
gineering at Washington University 

(Continued from page 5) in St. Louis. As a Boeing Research 
Fellow, I will be conducting re-
search in conjunction with engineers 
at the Boeing Defense headquarters 
in St. Louis. I would recommend to 
any physics major to establish a rela-
tionship with a professor and to 
work on a research project with 
him/her during the semester and/or 
summer -- if possible, before your 
senior year. You don't have to be the 
top of the class to be successful, you 
just have to immerse yourself in the 
project and learn as much as you 
can. If you anticipate attending 

The Graduating Class of 2012 

Six Seniors Inducted into Sigma Pi Sigma 
On the evening of March 14, at a 
banquet attended by physics faculty 
members, students and their fami-
lies, six senior physics majors were 
inducted into the Gustavus chapter 
of Sigma Pi Sigma, the national 
physics honor society.  

mont-Doherty Earth Observatory 
and Department of Earth and Envi-
ronmental Sciences of Columbia 
University . His work involves geo-
physical studies of the  climate re-
cord, and places him squarely in the 
middle of the timely and often de-
bated topic of human contributions 
to global climate change.  

Dr. Jason Smerdon (‘98) gives 
the annual ΣΠΣ lecture 

is a member of the American 
Institute of Physics and “exists to 
honor outstanding scholarship in 
physics; to encourage interest in 
physics among students at all levels; 
to promote an attitude of service of 
its members towards their fellow 
students, colleagues, and the public; 
to provide a fellowship of persons 
who have excelled in physics.” 

This year’s inductees, all from the 
graduating class of 2012, were Nick 
Atkins, Nathaniel Beaver, Ryan 
Chouanard, Jared Ferguson, 
Brandon Furey and Nara Higano.  

Gustavus physics alumnus Dr. Ja-
son Smerdon ('98) gave the annual 
Sigma Pi Sigma lecture "From Fou-
rier to Keeling: The Scientific His-
tory of the Greenhouse Effect ".  

After graduating from Gustavus, 
Jason attended graduate school at 
the University of Michigan, where he 
received an M.S degree in Physics in 
2000 and his Ph.D. in Applied Phys-
ics in 2004. Jason is currently the 
Storke-Doherty Lecturer, at the La-

Students in the buffet line at the 
Sigma Pi Sigma banquet 

graduate school, be sure to contact 
some potential research advisors 
about your interest. If you have re-
search experience that they think is 
desirable, they may take a second 
look (or first!) at your application.” 

Andrew Schmitt writes, “I received 
a Research Assistantship offer from 
Renssalaer Polytechnic Institute that 
provides full tuition support and a 
stipend.  I have decided to go to RPI 
this fall for my Master of Science in 
Architectural Acoustics.” 

◘ 
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Bosch Security Systems in Burns-
ville, MN. Bosch is split into three 
business sectors: automotive tech-
nology, industrial technology, and 
consumer goods and building tech-
nology where I worked in the com-
munications department, more spe-
cifically the Pro Sound Division re-
sponsible for Electro-Voice North 
American Engineering. Electro-
Voice researches and develops high 
power audio transducers, loud-
speaker systems, wired and wireless 
microphones, and software tools for 
system design and support for pro-
fessional audio markets. 

 My main project focused on a 
MATLAB optimization program 
that helps Sound Engineers set up 
event venues ranging from First 
Avenue in Minneapolis to the Dallas 
Cowboys’ Stadium. The user enters 
the event venue dimensions, how 
many array elements there are, the 
height of the array, if the event is 

(Continued from page 2) 

RUS (resonant ultrasound spectros-
copy) method.  In this method, one 
measures the natural frequencies of 
vibration for a sample’s normal 
modes.  By processing these reso-
nant frequencies with the shape and 
mass of the sample in a computer, it 
is possible to determine all of the 
elastic constants of a material. The 
basic procedure for RUS uses a sam-
ple mounted in between two piezo-
electric transducers, one of which 
applies a frequency and the other 
which measures the frequency re-
sponse of the sample.” 

Grant Fitzgerald (‘15) and Grant 
Rorem (‘15) both worked with Dr. 
Jessie Petricka on a molecular 

(Continued on page 11) 

outside, and if the individual ele-
ments have any input gain levels. 
The program accounts for objects 
that create sound problems such as 
reflections or damping due to the 
venue specifications. The program 
gives back complex pressure and 
phase values that are used with a 
FIR calculator to adjust the individ-
ual box elements in the array to cre-
ate the ultimate optimization. Sound 
quality, loudness, and range are all 
goals of the program. In the future, 
by a click of a button, the sound en-
gineers will know the exact positions 
the loudspeakers need to be set in-
stead of correcting the loudspeakers 
in their current positions.” 

Kellan Eurle (‘14) had a position 
studying low-temperature properties 
of materials with Dr. J. D. Maynard 
at the Penn State MRSEC/Physics 
Research Experience for Under-
graduates. He writes, “These proper-
ties include specific heat, thermal 
expansion coefficients, elastic con-
stants, thermal conductivity, electri-
cal conductivity, and piezoelectric 
coefficients.  The goal of the project 
is to compile data for the creation of 
a computer program that calculates 
the mentioned properties of basic 
elements, compounds, and engineer-
ing materials over a complete tem-
perature range.  This program would 
be beneficial for finding solutions to 
the issue of energy loss in modern 
uses and transportation of energy.  
Most of the energy lost comes as 
heat waste, and any device which is 
to be used to recycle this heat must 
utilize materials with ideal and effi-
cient properties. 

The major technique that we used to 
determine elastic coefficients is the 

Summer Internships 

Kellan Eurle (‘14) and his RUS 
apparatus at Penn State 

Laura Dahl (‘13) in the audio 
control room 
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physics project at Gustavus this 
summer. They write, “The goal of 
our research was to install a time-of-
flight drift tube mass spectrometer 
onto our linear quadrupole ion trap. 
To make the time-of-flight drift tube 
mass spectrometer work, we worked 
extensively with electronics to pro-
vide the power at the proper timing 
to make the ions travel up the drift 
tube and into our powered detector. 
We also hoped to explore ways to 
improve ion loading, signal strength, 
and signal consistency. During the 
summer, we made considerable im-
provements to ion loading and signal 
consistency, and hope to get the 
time-of-flight drift tube installed and 
functioning during fall semester. We 
began to test ways of improving the 
signal size and longevity of our sam-
ple target in the final weeks of our 
internship. We received considerable 
hands-on work in development, con-
struction, and equipment testing. We 
also spent significant time analyzing 
data and statistics to determine how 
effective our changes were toward 
improving signal strength, consis-
tency, and ion loading.” 

Mara Johnson-Groh (‘14) says, 
“This summer I have been partici-
pating in an REU doing astronomy 
research at the University of Wyo-
ming in Laramie. I am working with 
a group of four other students on a 
project to characterize the properties 
of supermassive black holes in dis-
tant galaxies. This involves taking 
images of active galaxies at the uni-
versity's 2.3 meter (Wyoming Infra-
red Observatory) and .6 meter (Red 
Buttes Observatory) telescopes and 
analyzing the resultant data to deter-
mine the size of the black holes 
based on fluctuations in the galaxies' 
luminosities. WIRO, the 2.3 meter 

(Continued from page 10) from iron ore to raw steel. This in-
volves breaking down the entire 
process and finding every instance in 
which water is used. The total energy 
used also needs to be added up be-
cause of the strong correlation be-
tween energy production and water 
usage. Because this is mechanical- 
engineering based research, the ma-
jority of my work is done using a 
database with a large amount of data 
on many mechanical processes. 
While this program has not been 
very lab intensive, it has given me a 
better look into the research process 
and how a large research-based insti-
tution works.” 

Jenna Legatt (‘14) says, “I am in-
terning at NIST, National Institute 
of Standards and Technologies, for 
the summer in Giathersburg, Mary-
land. It's a large federal research lab 
for a variety of the sciences. I am in 
the Physical Measurement Lab, Sen-
sor Science Division, Optical Radia-
tion Group. I am paired with a re-
searcher in this field who works with 
me as my advisor for this project.  

My project involves set-up of a de-
vice called a spatial light modula-
tor. My job is to work with my advi-
sor to prepare the optics and soft-
ware to get this tool working. The 
spatial light modulator (SLM) is a 
very universal tool with a broad ap-
plication including fringe project, 3D 
profiling, beam steering, optical 
tweezers, etc. The SLM is a little tool 
that shapes and manipulates light. 
Basically, a laser beam is emitted 
through a line of optics, goes into 
the SLM, and the SLM produces a 
pattern as the output. The pattern 
can be anything from a dragon to a 
stick figure to a simple array of 
stripes. We projected a striped pat-
tern onto objects with flat and 

(Continued on page 12) 

telescope, is located 25 miles outside 
of Laramie and is on the summit of 
Jelm Mountain at an altitude of 
9656ft. Through this program I par-
took in selecting appropriate objects, 
observed the objects at the two tele-
scopes throughout the summer and 
reduced the data to obtain useful 
information.” 

Ed Kluender (‘14) writes, “This 
summer I performed research at 
Purdue University for ten weeks 
through the Grand Challenges REU 
program. The Grand Challenges was 
created by the National Academy of 
Engineering and consists of 14 prob-
lems facing humanity. The program 
is run through Purdue’s Environ-
mental and Ecological Engineering 
department and funded by the Na-
tional Science Foundation. I worked 
with Dr. John Sutherland and Dr. Fu 
Zhao on calculating the total water 
footprint of steel manufacturing, 

Telescope at the University of 
Wyoming Observatory 
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Student Summer Experiences 

curved surfaces and captured images 
at different angles. This allows for 
3D reconstruction by analyzing the 
distortions of the pattern. The SLM 
will also be applied to a multi-trap 
optical tweezers system in the fu-
ture.” 

Mike Patton (‘13) writes, “I work 
for QinetiQ North America with 
NASA at Kennedy Space Center/
Cape Canaveral Air Force Station. 
We are a contractor working along-
side NASA that runs the ‘launch ve-
hicle’ stage of the mission (getting 
the spacecraft from the ground, into 
orbit). A main job for Hangar AE, 
which is where I am stationed, is to 
monitor and record all of the teleme-
try data (trajectory information, in-
ternal pressures, component tem-
peratures, etc...) for the launch vehi-
cles during the launch. Since I have 
been here I have taken part in sev-

(Continued from page 11) the LVDCs (Launch Vehicle Direc-
tor’s Center), and even to Vanden-
berg Air Force Base in California. 
Also in this role, I was the first point 
of contact with our station, which 
required me to monitor all of the 32 
voice channels running through 
Hangar AE in order to fix/
communicate any problems as they 
occurred.” 

Troy Seberson (‘14) spent the sum-
mer in the REU program at Idaho 
State University. He writes, “The 
Idaho Accelerator Center (IAC) has 
eight accelerators that are currently 
operational and over 40 accelerators 
they own and are able to use. Most 
of them are electron accelerators of 
2- 50 MeV. ISU has more accelera-
tors than any other university in the 
nation (and perhaps the most of any 
university in the world).  

(Continued on page 13) 

eral launches. I supported the Pega-
sus rocket ‘NuStar’ that went up 
6/13 from the Pacific island of Kwa-
jalein. I have also supported the At-
las V name ‘NROL-38’ (which 
stands for National Reconnaissance 
Office Launch) on 6/18 and the 
Delta IV type rocked named ‘NROL
-15’ on 6/28. Three rocket launches 
in a fifteen-day window is most defi-
nitely considered a lot! 

By the time my internship is fin-
ished, I will have also supported 
RBSP (Radiation Belt Storm Probe). 
During a dress rehearsal for the 
RBSP launch I acted as the Mission 
Operations Director (MOD) which 
meant that I was the top dog in the 
hangar for the rehearsal, an ex-
tremely rare, and awesome opportu-
nity! I controlled all video that was 
to be broadcast in the MDC 
(Mission Director's Center), all of 

Jenna Legatt (‘14) at NIST 

Mike Patton (‘13) at the NASA Operations Console 
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ing an algorithm to differentiate two 
common types of Kidney Stones 
based on their Surface Morphology. 
My other project involved applica-
tions of CT imaging in Polycystic 
Kidney Disease (PKD). I developed 
an algorithm to segment and quan-
tify calcifications within the kidney 
as well as building a corresponding 
user interface for validation by a ra-
diologist. I then correlated my results 
with clinical standards for PKD pro-
gression.” 

Summer research internships are an 
integral part of the Gustavus physics 
major. As evidenced here, they in-
volve work at  government laborato-
ries and research universities around 
the country. It’s never too early to 
start planning for next summer! 
(Typically, programs are announced 
near the end of the fall semester.) 
Watch the internship bulletin board, 
and see your physics faculty advisor 
to talk about possibilities. 

◘ 

The medical community has ex-
pressed interest in 67Cu, a radioiso-
tope that is able to be used for radio-
immunotherapy and imaging in hu-
mans. Currently there are no operat-
ing suppliers of medically viable 
67Cu. Idaho State University has 
plans to produce and separate 67Cu 
in order to send it to medical facili-
ties for biomedical research and 
eventually to hospitals for use on 
cancer patients. This particular iso-
tope has the benefit of allowing im-
aging and therapy of the cancer at 
the same time. 67Cu emits 93-keV 
and 184-keV gamma rays perfect for 
detection and is a beta-emitter, per-
fect for killing the cancer cells. Most 
medical isotopes commonly used, 
such as 99Tc, only do one of these 
jobs. Another reason for the utiliza-
tion of 67Cu is the half life of 2.68 
days. The short time period means 
the patient can receive the dose and 
be rid of it quickly and safely.  

Using one of ISU's accelerators, 
electrons are shot at a metal target 
creating bremsstrahlung radiation. 
From there the radiation reaches a 
40g high purity (99.9999%) 68Zn cy-
lindrical target (one gram of this high 
purity zinc is $1000). The zinc is 
now irradiated and decays to 67Cu 
releasing a proton. Now, the copper 
must be separated from the zinc and 
this is where I come in.  The remain-
ing zinc and copper from the target 
is dissolved in an HCl solution. Then 
the solution is run through ion ex-
change resins in a column in order to 
separate the copper and zinc. I de-
veloped a procedure called the Im-
proved Fractional Eluate Collection 
Method which collects the solution 
exiting the column. I have found the 
most optimal column to be used for 
the actual separation. I also did some 

(Continued from page 12) 

minor drying optimization experi-
ments. It was an amazing experience 
and I had a lot of fun! 

In addition, all the REU students 
went to Yellowstone National Park 
for free for two nights.” 

James Trevathan (‘14) says, “I re-
ceived a Summer Undergraduate Re-
search Fellowship at the Mayo 
Clinic, where I worked in their CT 
Clinical Innovations Center (CT 
CIC). The CT CIC is an interdiscipli-
nary collaboration between clinical 
investigators, research scientists, and 
industry partners with the mission 
of ‘facilitating high-impact imaging 
innovations that will translate into 
patient care.’ This gave me a 
great opportunity to see basic sci-
ence research in the field of medical 
physics and be a part of translating 
this research into clinical practice.  

I was involved in two projects dur-
ing my time at the Mayo Clinic. The 
first focused on improving and test-

Troy Seberson (‘14, kneeling in the center) and the ISU 
Physics REU Group at Yellowstone National Park 
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Physics Alumni News 

The Gustavus Alumni Association 
has named physics alumnus Dr. Mi-
chael Bland (’02) as the winner of 
its First Decade Award. 

The First Decade Award recognizes 
early professional achievement. Cri-
teria appropriate to selection include 
the difficulty of accomplishment; 
quality, creativity, and distinctiveness 
of performance; recognition by pro-
fessional peers; and lasting contribu-
tion to the world of ideas and affairs. 
The award is presented annually to 
one female alumna and one male 
alumnus of the 10-year reunion class. 

Professor Chuck Niederriter of-
fered these remarks in his introduc-
tion of Mike at the awards banquet: 

“It is my great pleasure tonight to 
introduce Dr. Michael Bland as a 
recipient of this year’s First Decade 
Award.  I might note, the eighth 
from the physics department. 

Mike was an excellent student during 
his years at Gustavus.  He took al-
most all of the courses that the phys-
ics and geology departments offered, 
completing degrees in both pro-
grams. I can still recall having Mike 
in Classical Physics I where his hard 
work and innate ability first became 

Mike Bland (‘02) is First Decade Award Winner 

evident.  He had the top scores on 
two of the four hour exams in a class 
that was very competitive.  He went 
on to do very well in his course work 
and was inducted into Phi Beta 
Kappa in 2002.  

Mike was also involved in research 
while he was a student, working with 
my colleague, Steve Mellema on op-
tical scattering experiments and with 
Jim Welch in geology.  And he had a 
summer internship at the University 
of Alaska Fairbanks, work he shared 
with students and faculty the follow-
ing fall in at least one talk to the So-
ciety of Physics Students.  

Mike also worked for the physics 
and geology departments as a labora-
tory assistant and was named depart-
mental assistant by the physics de-
partment in his senior year. 

After Gustavus, Mike found a way to 
combine his interests in physics and 
geology by studying planetary sci-
ence at the university of Arizona. 
After earning his Ph.D. there in 
2008, he took a post-doctoral re-
search associate position at Washing-
ton University in St. Louis where he 
works in planetary geophysics.  
There he uses his expertise in a vari-
ety of numerical modeling tech-
niques to study tectonics and ther-
mal evolution of the planets and sat-

ellites of our Solar System. I guess 
you could say his work is out of this 
world.  At least NASA thinks so, as 
they continue to fund his research. 

Mike is an active member of the 
planetary science community giving 
many invited seminars, sitting on 
and chairing NASA funding review 
panels, and serving as a reviewer of 
research articles and book chapters. 

Mike has published nine important 
scientific papers in his short career 
and contributed at least 25 papers at 
conferences.  He already has three 
successful research grants and has 
given at least 10 invited seminars on 
his work at places like Stony Brook 
University and the Jet Propulsion 
Laboratory in Pasadena. Mike came 
back to Gustavus in 2010 to speak 
about that work at our Sigma Pi 
Sigma banquet. He has received a 
number of awards for his work and 
is a member of the American Geo-
physical Union and the American 
Astronomical Society.   

Mike, my colleagues and I salute you 
for your accomplishments, and we 
have great confidence that you will 
continue to do important work in 
planetary science. We fully expect 
you to return Gustavus some year 
when the topic of the Nobel Confer-
ence is planetary science or life in the 
universe. Some of our speakers be-
lieve that being a member of a No-
bel Conference panel gives them a 
leg up on the competition in Swe-
den. I would think being a graduate 
who spent a significant amount of 
time working in Nobel Hall, you 
would have twice the advantage. 
When the time comes…” 

◘ 

 
Physics Alumni Winners of the 

First Decade Award 
 

Dr. Michael Bland (‘02) 
Dr. Brian Smith (‘00) 
Dr. Jason Smerdon (’98) 
Dr. Debra Lightly Mascaro (’95) 
Dr. Kirsten Tollefson (‘92) 
Dr. Annette Boman (‘88) 
Dr. James Wade (‘86) 
Dr. Chad Olinger (‘85) 
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Gustavus a Launching Pad 
Towards a Physics Ph.D. 

In the latest data from the 
NSF’s WebCASPAR database for 
the baccalaureate origins of 
physics Ph.D.’s in the ten-year 
period from 2001-2010, here 
are the top ten liberal arts col-
leges in the country along with 
the numbers of their alumni 
who obtained a physics Ph.D. 
during those ten years: 

Harvey Mudd College  58 

Reed College   39 

Gustavus Adolphus College 26 

Williams College  25 

Swarthmore College  25 

Carleton College  23 

Lawrence University  19 

Oberlin College  18 

Amherst College  16 

Bryn Mawr College  16 

 

and here are the top ten aca-
demic institutions of any kind in 
the state of Minnesota along 
with the numbers of alumni who 
obtained a physics Ph.D. in the 
same ten years: 

University of Minnesota 56 

Gustavus Adolphus College 26 

Carleton College  23 

St. Olaf College  12 

Bethel College  11 

Hamline University   7 

Concordia College   5 

Minnesota State U. Mankato  5 

St. John’s University   5 

Macalester College   4 

Greetings and Farewell 

Welcome to Dr. Aaron Santos... 
Aaron Santos recently joined the 
physics department at Gustavus, 
after teaching last year at Oberlin 
College. He received a B.S. in 
physics from MIT and a Ph.D. in 
physics from Boston University. In 
his research, he studies computa-
tional models of biological and 
other complex systems.  Over the 
years, Santos has developed a 
strong desire to communicate sci-
ence to the general public in ways 
that are both educational and enter-
taining. Toward this end, he wrote 
How Many Licks?, a humorous col-
lection of approximations.  In 2012, 
Running Press released Santos’s 
follow-up book, Ballparking: Prac-
tical Math for Impractical Sports 
Questions. If you’ve ever wondered 
how fat a hockey goalie would 
need to be to completely block the 
goal or whether or not Michael 
Phelps could swim with cement 
flippers, this is probably the book 
for you. 

Aaron lives in Saint Peter with his 
lovely and highly talented wife 
Anna Lackaff.  Anna is a music 

director, composer, vocal instruc-
tor, and keyboardist who has 
worked in Off-Broadway, regional, 
and educational theatre, as well as 
in other music venues, in NYC, 
New England, California, and the 
Midwest.  Her formal education is 
in classical voice. She also free-
lances as a visual artist. 

… and thanks to Dr. Ileana Dumitriu 

The physics department wishes a 
fond farewell to Ileana Dumitriu 
who spent the past two years as a 
Visiting Assistant professor at Gus-
tavus. Ileana leaves us to take up a 
tenure-track position at Hobart and 
William Smith Colleges in Geneva, 
New York. 

At right is a photo of Ileana cutting 
her farewell cake at this spring’s 
physics department picnic. 

Good luck, Ileana! 
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In Spring 2014, Steve Mellema and 
his wife, Shirley, will be the leaders 
for a new study abroad program. 
Gustavus students will spend the 
entire semester in Malaysia, based at 
the Science University of Malaysia 
on the island of Penang. They will 
take four courses: Malay Language 
and Culture; Religions of Malaysia; 
Tropical Ecology; and The Malay-
sian Experience: Living Diversity. 

Diverse ethnic groups in Peninsular 
Malaysia today include the Malays 
( 50%), Chinese ( 30%) and Indi-
ans ( 10%).  More than 50% of the 
people are Muslims, more than 25% 
are Buddhist/Taoist/Confucians, 
about 10% are Christians, and about 
8% are Hindus. Mosques, churches, 
Chinese temples and Hindu temples 
are seemingly everywhere. 

Malaysia is a  developed, friendly, 
healthy place to live and study. Being 
a country with such an ethnically, 
linguistically and religiously plural-
istic population, it is a veritable labo-
ratory for the study of diversity. It is 
a peaceful and tolerant country, and 
yet below the surface there are inter-
racial, interreligious issues. Living for 
a semester in the midst of this soci-
ety and meeting its people, Gustavus 
students will gain a unique perspec-
tive on many aspects of diversity. 
Students will come to understand 
what it is like to live in a truly multi-

cultural society, where the tensions 
between races and religions have 
been part and parcel of life for well 
over a century. And, there is no 
other country in the world where 
such amazing diversity can be ex-
plored in a society where virtually 
everyone you meet speaks English. 

The Tropical Ecology course will 
address the country’s natural diver-
sity, and includes field trips, from 
hiking in the heart of the world’s 
oldest tropical rainforest  to snorkel-
ing on a coral reef. It will fulfill the 
Gustavus Natural Science Perspec-

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 

Gustavus Semester in Malaysia: Living Diversity 

tive (NATSCI )requirement. 

The Malaysian Experience: Living 
Diversity will fulfill the Gustavus 
Human Behavior and Social Institu-
tions (SOCSCI) requirement.. That 
course, along with Religions of Ma-
laysia, will include field trips to ex-
plore cultural and religious diversity. 

The entire semester will fulfill the 
Gustavus Non-Western Cultures 
(NWEST) requirement. 

If you are interested, contact the 
Gustavus Center for International 
and Cultural Education for more 
information. 

New Study Abroad Opportunity to be Offered in Spring 2014 

These photos of a mosque, a Chinese temple, and an Angli-
can church were taken just a few blocks apart on a late 
evening stroll through the streets of Penang this summer. 


